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RELATION OF HEALTH, NUTRITION, AND THE TEETH* 


L. R. DeBuys, B.S., M.D., New Oruerans, La. 


HE subject of the influence of nutrition upon the growth, development, 

and maintenance of the teeth is one upon which too muth stress can- 
not be made, particularly when it is appreciated that even into later life 
good teeth play an important role in the nutrition of the individual. There © 
seems to be a cycle then, i.e., nutrition influences the development of the . 
teeth in the developmental period of the teeth, and the teeth after their 
eruption influence the nutrition of the individual. 

At all the periods of life of an individual there is an intimate relation 
between nutrition and the teeth, including the prenatal, natal, postnatal, 
infancy, preschool age, school age, and adolescence periods. 

Among the prenatal influences may be included (1) the congenital dis- 
eases to which the fetus is subject, derived from either the father, the mother, 
or both; (2) the state of health of the mother, and (3) the nutrition of 
the mother because of its influence upon the child. These influences affect 
the nutrition of the child and his bony growth including the development 
of the teeth. For example the fetus that does not go to full term is born 
congenitally weak and is generally recognized to be a potentially subnormal 
individual. These cases if their prematurity is due to congenital syphilis 
besides having an impaired constitution, are infected with bacteria, which 
affect the entire organism, including the bony system and the teeth as well. 
If there is no congenital disease existing and the prematurity is due to ill- 
ness of the mother, the nutrition of the fetus is impaired and the bony 
structure affected by being deprived of an adequate amount of certain salts 
of the body. These individuals remain subnormal and are frequently rachitiec 
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and scorbutic. They contribute largely to the postural defects in later life 
and are those in whom also are found teeth that easily become carious. 
Among the most frequent causes in the mothers for these premature deliy- 
eries are nephritis, debility, and advanced age. 


The other prenatal influencing factor, that of the inadequate nutrition 
of the mother is often the result of improper quality and quantity of food 
—this is common in instances of poverty, or, on the other hand, where 
there is an abundance of food of proper quality but an inability of the 
mother to assimilate the food. These babies are often born at term, some- 
times a little before and may or may not be congenitally weak. If they are 
born congenitally weak they may be, by proper nutritional measures, made 
normal as also may be the cases just previously mentioned. If they are 
not congenitally weak they may be included in the group of normal babies. 


In the natal and postnatal influences upon the nutrition of the individ- 
ual are included the birth injuries resulting in cerebral paralysis in all 
of its grades, and some of the pyogenic infections. In this latter group it is 
likely that when these infections are severe there is a disturbance in the 
normal equilibrium of the salts of the body and the nutrition, growth, and 
development of the teeth may be affected. In the former condition it is the 
rule rather than the exception, that the teeth are bad. Whether the bad 
teeth are due to a deficiency in the salts of the body or to the disuse of 
the teeth, at the present time it cannot be definitely stated. The writer 
is of the opinion that the disuse of the teeth is probably the greater offender 
as these cases do not show a disturbed salt content in the blood. 


The next period, namely, infancy, is one in which tremendous harm 
ean be done the individual by the improper supervision and regulation of 
his nutrition. It is at this period that some deficiency diseases have their 
inception, as for example, scurvy and also the constitutional nutritional dis- 
order, rachitis. Other nutritional disorders, such as malnutrition and chronic 
intestinal indigestion, have their beginning at this period. Much, there- 
fore, can be done by way of prevention at this time of life. It should be 
stated here that many breast-fed babies have the conditions above mentioned 
and that they are not solely attributed to artificial feeding. It should be 
emphasized that putting a baby to the breast does not constitute successful 
feeding. There are many breasts the milk supply of which is inadequate 
both as to quality and quantity. Incidentally, there are many cases of 
rachitis to be found in the breast-fed babies. This is no argument for the 
abandonment of breast feeding or for weaning, because unfortunately 
at the present time there are too many babies weaned unnecessarily. 
The statement is made, however, with the hope of emphasizing the necessity 
of studying every breast feeding case and adjusting the food of the baby 
so that his nutrition and development will not suffer. 

Hygiene with regard to the teeth begins at this period. After the 
teeth have been given due consideration before their eruption it is hardly 
consistent that they be neglected afterwards. Emphasis should be laid 
upon the necessity of the thorough care of the teeth after their erup- 
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tion which should include the prompt attention to the first tooth. Unfor- 
tunately there exists a tendency to wait until several or all the teeth are 
out before beginning intelligent measures for their care. 

A proper knowledge should be had of the normal average time for 
the eruption of the teeth so that if this be delayed a thorough investigation 
can be made as to the cause of the delay, whether it is a deficiency disease, 
a nutritional disease, a constitutional disease, or an endocrinopathy. 

Other conditions begin \at this period which tend to interfere with the 
normal environment of the teeth, for example, mouth breathing. This habit 
should be studied to determine its cause so that the cause may be removed. 
Is it a family tendency or is it due to obstruction—nasal or nasopharyngeal? 
In either instance the tendency is the same, namely to narrow the arch. 
cause acute angulation of the jaw, interfere with the normal eruption of 
the teeth by overcrowding, interfere with the proper growth and develop- 
ment of the individual due to improper mastication of food, and last but 
by no means least, to increase the tendency to carious teeth. The normal 
environment of the erupted teeth is one of moisture and warmth. In the 
mouth breather this normal condition is changed to an environment of dry- 
ness and cold. This is detrimental to the protection of the teeth. These 
deformities should, therefore, be promptly corrected before the formation of 
any injurious habit, which when established is difficult to overcome. 

From this period of infancy through the preschool age, the hygiene of 
the mouth and teeth have much influence upon the nutrition and health 
of the individual. It should be remembered that the immediate repair of 
unsound teeth and the removal of those which cannot be repaired, and the 
correction of irregularities, is essential. Also accident and injuries to 
the teeth require proper attention. A sensitive tooth will frequently inter- 
fere with mastication, and consequently nutrition. 

The school age requires the same consideration as the preschool age. 
At this period the second dentition is accomplished, naturally it is essential 
that the permanent teeth erupt in the proper position, that they are healthy, 
and receive especial care. Unfortunately at this period, and also in the. 
period of adolescence, there is a very great tendency to overlook the proper 
care of the teeth, frequently due to haste. in leaving for school and retir- 
ing, and also by indiscretions in diet. By these errors not only are the 
teeth apt to suffer from lack of proper hygiene but the individual’s health 
will pay the penalty. For ‘at this period of rapid growth and development 
of the body it is very susceptible to influences, the immediate effect of 
which may result in impaired constitutions requiring prolonged treatment 
which could easily have been averted. 
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THE PHYSIOLOGY OF TISSUE CHANGES.* 
By Pror. T. Meap, NEw ORLEANS, La. 


HENEVER a tooth is moved slowly through the bone of the jaw, it 

produces structural changes in the bone, similar to the effect of draw- 
ing a spoon through cold molasses or dough. That is to say the tooth if 
moved far enough leaves a wake in the bone, conspicuous by the parallel 
arrangement of the bone fibers. The textbooks have long disposed of the 
problem of tissue changes in bone by very briefly stating that bone is re- 
sorbed in advance of the moving tooth and deposited in the wake. If this 
is true, that slight pressure on a bone applied for a considerable period of 
time causes that bone to resorb, and slight stress applied to a bone for a 
corresponding period caused that bone to deposit, we should like to know 
why our limbs do not all get shorter and shorter because they are all 
subject to a constant pull due to the constant state of tetany of the muscles. 
All nerves leading to the muscles of the front leg of a young puppy were 
eut, producing nearly complete atrophy of the muscles attaching to the bones 
of the leg. During the first six weeks of the experiment the bones of the 
operated leg increased in length at the same rate as the bones of the un- 
operated leg and after that time the bones of the operated leg lagged be- 
hind.t. Here then is a case where pressure on bone stimulates deposition 
rather than resorption. It is to be observed in this case of cutting the 
nerves that there is no interference with blood supply. In fact the ossi- 
fication of epiphyses was not interfered with. It is also a fairly common 
observation that changes of pressure on bone produced by infantile paralysis 
have no effect upon the length of bone. It would appear therefore that it 
_ is necessary to look beyond mere pressure and stress as direct causes of 
bone changes in tooth migration. 


Dr. Albin Oppenheim? of Vienna has published the best work on tissue 
changes in bone up to 1911. He shows numerous photographs of bone tissue dur- 
ing tooth movement and describes in elaborate detail the proliferation of osteo- 
blasts on the stress side of the tooth and proliferation of osteoclasts on the 
compressed side of the tooth. His work is purely descriptive. He enters into 
no explanations beyond stating that pressure on one side of the tooth causes 
osteoclasts to proliferate while tension on the other side causes osteoblasts 
to proliferate. 

Now the function of those giant, multinucleate cells that occur in re- 
cesses of resorbing bone known as Howship’s lacune has always been doubted. 
As one text states, ‘‘There seems to be no satisfactory evidence that the 
osteoclasts are the active cause of bone destruction.’ In fact as early 


*Read before the Southern Society of Orthodontists, New Orleans, January, 1923. 
658 


. 
= 
of 
: 
——— 


The Physiology of Tissue Changes 659 


as 1917 histologists began to see within these so-called osteoclasts outlines 
of osteoblasts* so they began to look with suspicion on these erstwhile neces- 
sary bone resorbers as not only resorbing bone as a regular occupation 
but oceasionally making a meal out of the osteoblasts themselves. The 
vendulum swung even further; one histologist of a world reputation sug- 
vested that the osteoclasts after all might not be osteoclasts in the sense 
of bone resorbers but merely accumulations of osteoblasts,> due to the dis- 
solving away of the bone matrix between the cells, thus allowing the cells 
to flow together into a multinuclear, syncytial mass. The number of osteo- 
blasts in such a mass could be determined by simply counting the nuclei. 
Many times the outlines could be distinguished. Furthermore, the fact 
that such so-called osteoclasts did not stain readily with the intravital stain 
irypan blue would bear additional evidence that these cells were not normal, 
live, functional cells. These authors also stated that they did not see any 
inclusions such as bone particles within the osteoclasts, therefore if these 
cells did resorb bone they did it by means of excreted juices or mechanical 
pressure, not by ingestion. But in 1921 the pendulum began to swing back 
in favor of the osteoclasts when Dr. H. E. Jordan‘ wrote that ‘‘there was an 
osteolytie function on the part of the large multinucleate cells of the mandib- 
ular marrow. These giant cells contain large globules of resorbed osseous 
material and are genuine osteoclasts. The enamel pulp contains similar 
giant cells with similar globules. The latter globules are interpreted as re- 
» sorbed superfluous enamel and the giant cells as ameloclasts.’’ Previous to 
this the same author® reported that there were two kinds of osteoclasts. One 
type has to do with the blood and the other type is formed from bone mar- 
row reticulum at first, later from fusion of osteoblasts, and the latter be- 
come true osteoclasts as evidenced by the inclusions of fragments of bone. 
After all this controversy over the osteolytic function of the so-called osteo- 
clasts it must be recognized that the thing is not entirely settled. From 
another source comes a new fund of information that has a great: bearing on 
this very problem of bone resorption and deposition. That is the digestive 
or resorptive faculty of various body juices. All are familiar with the 
phenomenon of dissolution of catgut used in sewing up wounds. Other 
objects such as pieces of flesh, glandular material and even small splinters 
of bone have been known to be absorbed in the body tissues. Dr. Mann 
of Tulane University placed a small splinter of bone into the eye of a dog. 
In time the splinter was entirely dissolved. In fact this digestive power on 
the part of body tissues has been one of the greatest hindrances in the way 
of experimental grafting. In attempting to transplant cancer from one 
mouse to another the tumors are frequently and annoyingly absorbed. Now 
histological examination of such absorbing tissues invariably reveals the 
presence of numerous lymphocytes in the digestive zone. Inasmuch as the 
spleen is essentially a lymphocyte organ, the question at once arises would 
proximity to splenic tissue hasten the resorption of grafted tissues? Dr. 
Danchakoff® experimented on that very thing and showed that grafted 
tumors showed a much greater tendency to be resorbed whenever they were 
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placed in contact with a piece of grafted spleen. She shows drawings and 
photographs of tumor tissue and large tumor cells surrounded with lymphocyte 
cells in all stages of resorption and all stages of vitality as indicated by 
intravital stains. Therefore we are given a new light on bone resorption 
in advance of a moving tooth. The process of resorption is accomplished 
not by means of the doubtful osteoclasts but by the lymphocytes. What 
then is the special stimulus that causes the lymphocytes to dissolve bone at 
times of pressure and apparently not at other times? Dr. Albin Oppenheim 
of Vienna, quoted above, as well as Dr. Angle,’® lay much stress on the blood 
supply to the peridental membrane and the periosteum of the alveolus. 
Too rapid movement or more properly too much force applied to the migrat- 
ing tooth tends to interfere with the blood supply on the side of compression 
followed by necrosis and irritation and a stubborn resistance to movement. 
A copious blood supply insures abundant supply of food and oxygen and 
all the elements for cell growth. A suppressed blood supply shuts off in 
part the food from a part, but more particularly oxygen, inasmuch as oxygen 
is earried by the red corpuscles and not at all by the fluid part of the blood. 
Therefore a compressed peridental membrane and periosteum places pres- 
sure on the blood capillaries in these membranes. This compression flattens 
the capillaries. Thus the red corpuscles with their loads of oxygen are 
denied access to the tissue, whereas the lymphatic fluid with its dissolving 
activity is permitted access to the bone. That explains why all possible care 
must be taken in adjusting the pressure within exceedingly narrow limits. 
Too little pressure fails to keep back the red corpuscles, too great pressure 
keeps back not only the red corpuscles but also the lymphatic fluids. So 
the bone underlying the periosteum not only suffers devitalization from sup- 
pressed oxygen, but is not even resorbed. On the side of tension the 
lymphocytes possess as much digestive activity as on the side of compres- 
sion but due to the vital condition of the bone cells on that side where 
oxygen is abundantly supplied, the cells are resistive to this digestive action. 
Thus in this case of bone resorption by the lymphocytes and the lymphatic 
fluid we see that they are exercising their normal phagocytic function. In 
this case however the victim is not an army of invading bacteria but the 
poor devitalized bone cells. 


REFERENCES 


tHowell, J. A.: 1917. An Experimental Study of the Effect of Stress and Strain on 
Bone Development. Anat. Rec., xiii, No. 5. 
2Oppenheim, Albin: 1911. Tissue Changes, particularly of the Bone Incident to Tooth 
Movement. Oecsterreichisch-ungarische Vrtljschr. Zahnheilkunde. iv, 1911. 
’Lewis and Stohr: A Text Book of Histology, Second Edition. p. 86. 
4Arey, L. B.: 1917. On the Origin and Fate of Osteoclasts. Anat. Rec., xi, No. 6. 
Ibid: 1917. Phagocytosis by Osteoclasts. Anat. Rec., xiii, No. 5. 
Thid: Pagan ings Origin, Fate and Significance of Osteoclasts. Trans. Chicago Path. 
Ky 
5Ibid: 1920. The Origin, Growth and Fate of Osteoclasts in their Relation to Bone Resorp- 
tion. Amer. Jour. Anat., xxvi, No. 3. ‘‘Only indirect and insufficient evidence 
points to the osteoclasts as the active, specific agents of bone resorption. That 
they are merely degenerating, fused osteoblasts, accords better with the known 
facts.’’ p. 335. 


: 
is 


Our Problem 661 


‘Shipley, P. G. and C. C. Macklin: 1916. Some features of Osteogenesis in the Light of 
Vital Staining. Am. Jour. Physiol., xlii, No. 1, 117-123. 

‘Jordan, H. E.: 1921. Further Evidence Concerning the Function of Osteoclasts. Anat. 
Rec., xx, No. 3, Abstract. 

‘Ibid: 1918. A Contribution to the Problems Concerning the Origin, Structure, Genetic 
Relationship and Function of the Giant Cells of Hemipoietic and Osteolytic Foci. 
Am. Jour. Anat., xxiv, No. 2. 

*Danchakoff, Vera: The Digestive Activity of Mesenchyme. 1921, A. The Ehrlich Sarcoma 
Cells as Object. Amer. Jour. Anat., xxix, No. 4. 1922, B. Proteins as Object 
(edestin). Biol. Bull., xliii, No. 2. 

10Angle, Ed. H.: Treatment of Malocclusion of the Teeth, Philadelphia, 1907. 


OUR PROBLEM * 
By Epwarp SparHawk Hartcu, M.D., New Orueans, La. 


OUR President has asked me to say a few words on the difficulty found 

by orthopedic surgeons in holding their cases until the end result is 
reached. Our work was outlined by the American Orthopedic Association 
in 1920 as follows: 

‘“‘The scope of orthopedic surgery should include the frame-work of 
the human body, the bones and joints, and the abnormalities of the motor 
apparatus. This would include: 


‘*1. Congenital and acquired deformities of the spine and the ex- 
tremities. 

“‘2. Infantile paralysis, after the acute stage. 

“*3. The deformities of adult paralysis. 

Stiff and ankylosed joints. 

**5. Torticollis. 

**6. Disabilities of joints, such as rupture of crucial ligaments, inju- 
ries to the semilunar cartilages, snapping hip, slipping patella, fractures, ete.”’ 


We are taught to think and work in terms of function and our work 
is the most exact part of surgery in that we are working with stable tissues 
and ean figure out in a more nearly mechanical way what our end result will 
be in a given case than the general surgeon can; that is, provided the patient 
will continue with the necessary treatment as long as is essential to attain 
the best result, and right here is where the orthopedist and orthodontist 
strike their main snag. 

Take for instance the commonest congenital deformity, talipes, equino- 
varus or clubfoot—these cases differ very markedly in pos:tion and rigidity. 
Many years ago I felt that after examination of a case of congenital club- 
foot I could tell the parents how long (that is, how many manipulations 
or corrections), would affect a cure, but for the last 10 to 12 years I tell 
the mother that ‘‘it is impossible to say just how long it will take to cor- 
rect the deformity, but if I am to take the case you must agree to take 
treatment until I pronounce the case cured.’’ Some cases which seem very 
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rigid at first correct with difficulty but stay in the corrected position with 
very little retention apparatus. while other much less rigid cases have a 
tendency to relapse like rubber into the deformed position and must be 
held well overcorrected for a much longer period. The same thing applies 
to scoliosis and many other deformities. 

I find in all deformities if we tell the parents such a case will take so 
‘long for a cure, naming a definite time, they are very apt to hold us to this 
prophecy and there are so many things that enter into the treatment of a 
case; such as, careful attention of the parents to details, the return for 
observation as ordered and the general health of the patient while under 
treatment; that it is far wiser to say about so long if everything goes well. 

Cases started in this way with a frank talk are always more willing to 
understand the situation when for one reason or another the case does not 
improve as rapidly as we had hoped and expected. 

However, even after the parents decide to see the case through it often 
happens that unforeseen things come up which change their viewpoint, for 
instance: 


1. Unwillingness of the child to continue treatment. 

2. Unsolicited advice of friends that the work is not progressing rap- 
idly enough (this is a very common cause of dissatisfaction). , 

3. Expenses hard to meet. 

4. Parents and patient feel that the condition has improved enough 
to satisfy them and they therefore stop treatment. 


I believe that when a patient goes to a dentist either for general dental 
work or for treatment by the orthodontist that they are much more apt to 
‘inquire into the details of treatment, the time necessary and the prognosis. 
I always feel better satisfied when a patient or the parents of a patient ask 
me questions that show their understanding and appreciation of the dif- 
ficulties of the problem in hand, than when they simply take everything 
for granted. In the latter instance if we succeed in getting a 100 per cent 
result it seems nothing more than they expected, but if we only achieve a 
partial correction due to conditions beyond our control they feel that the 
work has been improperly done. The work of the orthodontist and the 
orthopedist is comparatively new and many men in general dental and 
surgical practice know little about it; consequently, we do not get the full 
support of the family consultant. | 

How often I hear dentists say, ‘‘Oh, yes, we all correct teeth,’’ as if it 
was about the easiest thing to do and the last thing to bother about studying. 
Patients are also prone to think that specialists’ fees are unnecessarily high, 
forgetting that it is the careful attention to all the minor details that make 
one result better than another. Our problem is to so conduct our work that 
our patients will understand that extremely careful work and adequate 
time are the essentials for the best results. 
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SOME CASUAL OBSERVATIONS OF THE DENTAL ARCHITECTURE 
OF A PREHISTORIC CIVILIZATION 


By H.-C. Pottock, D.D.S., St. Louis, Mo. 


HERE exists in northwestern New Mexico and southwestern Colorado, 

evidence and remains of a prehistoric Indian civilization. This section of 
the country is undoubtedly one of the most interesting localities, from an 
archeological standpoint, in America. The heart and center of this large 
area of country might be pointed out to be the Mesa Verde National Park, 
one of the few large tracts of land in the United States which has been set 
aside from the public domain to preserve the antiquities it contains. Mesa 
Verde National Park is the most extensive reservation for this special pur- 
pose. Its plan is entirely educational and its ruins are object lessons for 
students of the prehistory of our country. On account of the peculiar atmos- 
phere of mystery which surrounds this area, its fascination for some becomes 
almost uncanny. 

The prehistoric people of this region left no written history. Only by a 
few symbols which they painted on earthenware jars or scratched in the form 
of picture writing upon the sides of cliffs adjacent to their habitations can 
their thoughts and activities be traced. They fashioned axes, spear points 
and rude tools of stone, as well as wove sandals and made excellent basketry. 
Their intense and painstaking ceramic work is beautiful even though exe- 
cuted hundreds of years ago, obviously antedating the discovery of America 
several hundreds of years. | , 

To the student of dental architecture, the skeletal remains of these an- 
cient people are of special interest, particularly as the teeth of skulls exea- 
vated in this territory are almost entirely in an excellent state of preserva- 
tion on account of the atmospheric conditions peculiar to this section of the 
United States, it being semi-arid and dry with a penetrating light and 
sunshine. 

As a result of observation of many specimens taken from this territory, 
also after thorough examination of a number of skulls excavated by our own 
party during the past summer, the infrequency of dental caries becomes at 
once manifest. However, malocclusion in both adults and children appears to 
have been, no less prevalent than in our present American civilization. In 
Fig. 1 may be seen the skull of a child between seven and eight years of age, 
excavated August 16, 1923, with a typical malocclusion, constricted dental arches 
not unlike those which are now treated every day. Marked abrasion of the 
six-year molars which is manifest in both the upper and lower dental arches 
to a considerable degree may be observed. Ground corn—pulverized in large 
rock mortars by rubbing the corn between rocks—was one of the principal 
items of diet enjoyed by these ancient people. No doubt considerable amounts 
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of sand abrasive accumulated from the rocks-used in grinding the corn be- 
came mixed with the meal, which may account for the immense amount of 
abrasion seen in the teeth taken from all of these ruins. 

In Fig. 2 may be seen an erupting second premolar in reverse position, just 
as it appeared when excavated. In addition to certain dental characteristics 
particularly outstanding, each of the skulls shows other osseous anomalies. 
All skulls are flat in the occipital region it may be reasonably supposed as 


Fig. 1.—Malocclusion in child. Skull of ancient Indian of the cliff dweller region. 


Fig. 2.—Second premolar erupting in reverse position. Skull of Indian child. 


a result of the custom of mothers’ carrying their infants on flat boards fixed 
in an upright position to the mother’s back, permitting the back of the in- 
fant’s head to rest upon the board constantly. The typical Indian zygomatic 
process and surprisingly high frontal bones with well-rounded maxillary and 
mandibular alveolar processes are characteristic. 

Osseous pathology of the alveolar processes as a result of disease, as 
nearly as could be detected by casual observation, seemed to be practically 
negligible save in those cases of malocclusion or abnormal interdental spaces. 
Extracted teeth with the incidental absorption of the alveolar processes 
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were extremely rare, and plainly, the average dental equipment was far su- 
perior from the standpoint of service than that of our present day civilization. 
An outstanding characteristic might be said to be that of vigorous use. These 


Fig. 3.—Dental arch with marked abrasion probably 800 to 1000 years since burial. 
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Fig. 4.—Large angular abraded teeth. 


people subjected their dental equipment to most vigorous and laborious use 
in grinding hard corn. 

In Fig. 3 may be seen the large, white, substantial teeth with well- 
rounded dental arches, with the usual lack of dental caries. In regard to the 
problematical period of time which this civilization existed Dr. Fewkes, of 
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the Smithsonian Institution and Government Archeologist, estimates by sci- 
entific calculation the civilization in Mesa Verde Park flourished from 800 to 
1000 years ago, which, no doubt, may be taken as a conservative guess for 
the time of the existence of other pueblos or villages not many miles distant 
from the government park and from the district in which these skulls were 
excavated. 

Roots of a large tree penetrated the skeleton from which the skull shown 


Fig. 5.—Character of ruins in which skeletons were excavated, inhabited according 
to” archeologists, estimate 800 to 1000 years ago. The window-like orifices are doors to the 
various apartments, and the depressions in the ground are kivas or ceremonial rooms, 
places of worship, and were formerly covered over by cedar poles. 
in Fig. 1 was taken, the skeleton lying immediately under the tree. It may 
be estimated by Government calculation of the age of cedar trees in this 
district, that the tree is not less than 300 years old. 

It is interesting to note that with each skeletal remains excavated a 
ceramic vessel was found, many times in a good state of preservation. In 
two instances two bowls were excavated with each skeleton, and in other’ 
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eases a few grains of corn were found in the vessels, apparently buried 
with the body many years ago. 

The teeth, many of which seem to be of a large angular, sturdy tooth 
architecture, are clear cut, like chisels. They show the wear and tear of 
hard use; at the same time the anterior dentition of many specimens appear 
as though they might snap off a pine stick as easily as cut a toothsome 
pinion nut. 

In Fig. 4 may be seen examples of these angular, and abraded teeth, 
characteristic of these dentitions: sharp corners and more or less lymphatic 
in type and appearance; marked abrasion of the incisal edges along with 
strongly marked and outstanding marginal ridges. 

. There are many other interesting things in this region, particularly to 

the indoor man. One may come into intimate contact with the life history 
of a prehistoric people, finding on every hand problems which no one as yet 
has been able to solve. It was ages ago that the cliff dwellers raised their 
corn on the mesa and stored it in caves within the canyon walls below. 
They left an astonishing amount of pottery and articles for use and adorn- 
ment which have remained uninjured to their discovery in the present day. 
Judging from the surrounding pueblos which archeologists are excavat- 
ing, the population of this entire district must have exceeded 100,000 souls. 
They have vanished as a race, and mystery is mingled with fascination in 
exploring their one-time habitations. 

The district overlooks a little-known country that has been immortal- 
ized by the popular author, Zane Grey, a country with a purple haze and 
painted canyons. These canyons are usually devoid of streams, but in the 
ages past erosion worked enormous cavities in their sides toward the top 
and it was in these places under the overhanging cliffs, that offered such 
promise of protection from the elements and from their enemies, that the 
prehistoric pioneers built their homes. Fig. 5 shows the character of these 
homes, in many of which skeletons and effects are being excavated at the 
present time. 

There lived in the southwest a people who flourished and then disap- 
peared—The Cliff Dwellers. Who were these people? When did they live 
here and what became of them? ‘‘Quien Sabe?”’ 
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SOME OBSERVATIONS ON THE PREVALENCE OF EXCESSIVE 
OVERBITE AND ITS POSSIBLE ETIOLOGICAL SIGNIFICANCE* 


A. E. Rowtetrt, L.D.S., ENGLAND 


HEN I undertook to write a paper for this Society it was my intention 
. to take as my title ‘‘The Etiology of Malocclusion.’’ I soon discovered 
that the subject was too large a one for me to write upon usefully and that I 
had neither the time, the knowledge, nor the facilities for acquiring knowledge 
necessary for such a task. 


In my clinical observations, however, I was struck by the very large per- 
centage of mouths in which there was excessive overbite, and as I extended 
my somewhat shallow researches into the causes of malocclusion I was led to 
wonder if a clue to its etiology might not be found by investigating this 
deviation from the normal. 

It is the fruits of these observations that I place before you in the hope 
that they may in some small degree help us towards the goal of orthodontics, 
which is the elimination of malocclusion, or in other words the domination 
of normal occlusion. 

There are no words in orthodontics more often used than the phrase 
‘‘normal occlusion,’’ and it is of vital necessity that these words should con- 
vey a definite and accurate conception to the mind of the user of them. Let 
us consider a few definitions. 

Angle, who presented us with the working hypothesis which has made 
possible present day orthodontics, defines normal occlusion in the following 
words: ‘‘The normal relations of the occlusal inclined planes of the teeth 
when the jaws are closed.’’ 

As you know, Angle describes the first permanent molar as the key to 
occlusion and makes the correct occlusion of these molars the foundation of 
his classification; he further describes in detail the relationship of the cusps 
of the upper and lower teeth and says that the upper central incisors over- 
lap the lower central incisors to the extent of one-half. Dewey in his book 
entitled ‘‘Practical Orthodontia,’’ 1915, describes the overlap as one-third 
instead of one-half. 

It seems fair to say that this definition and description of Angle has been 
accepted by the majority of later orthodontists and has formed the basis of 
orthodontic teaching and practice. 

I venture to suggest that orthodontists have missed an important point 
as a result of this definition of malocclusion and as a consequence have focused 
attention upon what is not really the most significant feature of occlusion. 

Let us consider the results of this definition, and by this I mean let us 
consider what the phrase ‘‘normal occlusion’’ conveys to the mind of the 


*From the Transactions of British Society for the Study of Orthodontics. 
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majority of dentists, in this country at any rate. What the ordinary dentist 
means by normal occlusion is something like this:—‘‘That when the teeth are 
closed with the lower jaw as far back as possible that the premolars and 
molars are in normal relationship, and that the arches are well formed with 
the upper incisors slightly overlapping the lower.’’ 

The conception is static, not even dynamic, whereas since occlusion is only 
a means and not an end, the definition should be so far functional that it 
presents occlusion to the mind as a means of mastication. 

Normal occlusion is essentially an occlusion of free movement as distin- 
guished from traumatic occlusion. 3 


Dewey’s definition of malocclusion is good, when he describes it as the 
deviation from normal occlusion to such an extent as to interfere with the 
proper functions of the teeth; but one naturally asks, what is normal occlusion ? 
I do not think a definition is successful even though it may be correct unless 
it results in conveying ‘to the mind of the listener or reader a correct con- 
ception. 

Normal occlusion of the teeth should mean the shutting together of the 
teeth is a normal manner or in a manner which accords with what is be- 
lieved to be the natural law. 


There is a normal occlusion for each position in the excursion of the bite, 
for instance when the incisors meet edge to edge when the lower jaw is pulled 
over to the left or to the right of the median line. 

J. Lowe Young in a paper published in the International Journal of Ortho- 
dontia, 1917, seems to wish to accentuate this point when he says that normal 
occlusion implies that all the teeth in one jaw are occluding with all the teeth 
in the opposing jaw so as to furnish the largest area of grinding surface. 

If I may .venture to amend Angle’s definition: ‘‘Normal occlusion im- 
plies the normal relations of the occlusal surfaces of the teeth during all posi- 
tions of prehension and attrition of food.’’ It is characterized in mode*n 
man by the cusp relationship described by Angle and by the fact that when 
the incisors meet edge to edge there is contact in the premolar and molar 
region. 

I do not claim for this definition that it gives any new facts about normal 
occlusion, but merely that it lays stress upon what I believe to be the most 
salient point; namely, that normal occlusion is above all an occlusion of free 
movement. 

Orthodontic specialists no doubt realize this fact and may give it due 
prominence in their treatment of cases, but I have not been able to find in the 
literature I have consulted that freedom of movement has been given the im- 
portance it would seem to deserve. 

What then is the significance of this condition of excessive overbite, and 
how has it come about? Keith has drawn attention to the fact that in primi- 
tive man the incisors meet edge to edge, whilst the molars are in what is 
generally understood by normal occlusion; and although it has been suggested 
that as the teeth show signs of attrition, that in the unworn state there may 
have been a slight overlap, the edge to mee bite is accepted as a fact by 
anthropologists generally. 
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It appears from investigation that the overlap began to become a common 
feature about the time of the Saxons and is to be ascribed to a less strenuous 
use of the incisor teeth. 

Today not only are overlapping upper incisors the rule, but excessive 
overbite is present in a very large percentage of mouths both in the permanent 
and in the temporary dentition. 


W. Wallace, in a paper entitled ‘‘Normal Human Dental Articulation,’’ 
says, ‘‘Irregularity is much more apt to occur amongst the front teeth than 
in the molars behind,’’ and draws attention to the fact that ‘‘In the process 
of mastication, if the central incisor teeth are observed it will be seen that 
the lower incisors actually pass from side to side transversely.”’ 


In primitive man this transverse movement of mastication caused even 
| wear of all the teeth, including the incisors. 


| _ With the loss of function of the incisors it is possible to masticate the 
| small pieces which are introduced into the mouth with very little incon- 
venience from excessive overbite. 

The act of incising food, which in modern man needs a forward move- 
ment, of the mandible, was performed in primitive man with the mandible 
in its posterior position. 

It would be interesting to know if the power of protruding the mandible 
was possessed by primitive man or whether it has been acquired by his 
descendants. 

Excessive overbite is present in a great number of temporary dentures 
that I have examined. I should say considerably more than 50 per cent; but 
since patients are not generally seen before the age of three or four years, 
_ Iam not able to say when it first shows itself. 

It is possible that in bottle-fed children the lack of pressure on the alveo- 
lus and the erupting incisors may cause a disturbance of the normal relation- 
ship of the incisor teeth. ° 

Certainly the little use to which these teeth are put must have a profound 

; influence upon the occlusion; and as the accepted treatment for reducing over- 

| bite is a vuleanite bite plate, to encourage the biting of hard foods or other 

\ materials would seem a rational manner in which to prevent it. It is easy 
to see how an excessive overbite in the incisor region may result in post-normal 
occlusion, especially if the posterior surfaces of the upper incisors are a de- 
cided inclined plane. 

I do not say that this is in all cases the sole cause but that it may be the 
deciding factor, and since this condition of excessive overbite is so prevalent 
it becomes a proportionately more important factor. 

It is probable that once this condition has been established the forward 
movement of the mandible is seldom used; in ordinary mastication we have 
seen it is unnecessary, and in any case the lack of molar and premolar sup- 
port would make the strain on the incisors a very severe one. 

What, then, should be our treatment for this condition? The treatment 
should be; establish occlusion of free movement as early as possible and main- 
tain it by functional means.‘ This possibly means that we must give masticat- 

ing exercises, and although this may seem strange to us at first, it is surely no 


> 
Bs 
aed 
‘ 


The Prevalence of Excessive Overbite - 671 


more unreasonable than respiratory exercises. When the habit of correct 
respiration has been acquired the exercises are unnecessary and habit has 
become second nature. ' 

The same rule would apply to exercises for mastication. 

Overbite is the most common type of malocclusion, and by treating it in 
the temporary dentition before the eruption of the permanent teeth, and pre- 
venting its recurrence, we may prevent not only this form but other forms 
of malocclusion in the permanent dentition. 


SEQUELAE 


One of the most common results of excessive overbite is an intractable 
form of pyorrhea. In the lower incisors the necks of the teeth may become 
denuded of gum and impinge upon the palate, and in these cases there is 
progressive loosening; or they may become inclined inwards, and it is then 
almost impossible to check the deposition of septic tartar on the lingual sur- 
face. 

Sometimes painful sores are produced upon the tender mucous mem- 
brane just posterior to the necks of the upper incisors. 

In the upper incisors pockets are formed interproximally by the wedg- 
ing of food and by the traumatic occlusion of the lower upon the upper in- 
cisors; the latter are swung forward, and by rupturing the peridental mem- » 
brane pockets are formed between the palatal alveolus and the lingual aspects 
of the roots. When these teeth are lost their restoration presents many dif- 
ficulties to the mechanical dentist. 

To briefly recapitulate: I put forward for your consideration the sug- 
gestion that in the problem of occlusion we have perhaps concentrated our at- 
tention too strongly upon the six year old molar and that we might with ad- 
vantage give more thought to incisors and to occlusion of free movement. That 
by dealing with the deciduous teeth, and particularly the deciduous incisors, 
our work would be made more simple and our results more permanent, and 
finally that the best means of retention is by functional methods. 

Before closing my paper I wish to acknowledge my indebtedness to Dr. 
Sim Wallace, whose principles I have adopted, and to Mr. Badcock from whose 
paper on overbite I have freely borrowed. Oe 


DISCUSSION 


Mr, G. Northcroft—I congratulate Mr. Rowlett on his thoughtful paper, and I am in 
entire agreement with him that the length of the incisor overbite is a point of vital im- 


portance and hardly ever treated with the precision and study that it deserves. I also wish 
to congratulate the Society on its wisdom in having the papers printed and circulated be- 


fore the meeting, as it gives one the opportunity of looking up authorities on any de- 
batable points. I have had time to look up authorities. There is one point to which at- 
tention should be called—that of nomenclature. Unknowingly, Mr. Rowlett introduces as 
new, a controversy that was settled years ago. He confuses the terms articulation and oc- 
clusion. H. A. Pullen in ‘‘Johnson’s Operative Dentistry,’’ 1908 edition, says: (I pass 
over the actual definitions.) ‘‘There are three distinct stages of articulation, Prehension,— 
Attrition—(he means Trituration) and Occlusion. Occlusion is the passive phase of ar- 
ticulation as compared with the active phases of prehension and attrition (trituration). Oc- 
clusion represents the static and articulation the dynamic relation between the arches of 
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teeth.’’ Mr. Rowlett wishes us to have a new vision, and realize the forces of the mandible 
in motion, but there is no need to call this action occlusion, we already have the exact word 
in ‘‘articulation.’’ Mr. Rowlett also implies that the excessive incisor overbite is a cause 
that has the same effect as our old friend the bite of convenience. I think that in Class II, 
Division IT cases, the overbite so often present is due to the moulding of the upper arch over 
the already post-normal lower. I show one case to prove that excessive overbite is not al- 
ways associated with post-normal occlusion. I am glad to see that Mr. Rowlett lays stress 
on ‘‘preventing the recurrence of overbite.’’ I have been disappointed in the use of bite 
plates at too early an age. The bite may be opened temporarily, but if the lower perma- 
nent incisors are not checked in their upward growth further difficulties arise, and I doubt 
if much good is gained by commencing this treatment for this particular purpose before the 
age of eight. I have not had time to inquire if there are any prehistoric skulls of youths 
not showing signs of attrition which still have an edge-to-edge bite. I am skeptical on this 
point. Bonwill always thought that there was a distinct relationship between the length 
of premolar and molar cusps, overbite, and compensating curves. 


Mr. Cale-Matthews.—Our thanks are due to Mr. Rowlett first for his courage in open- 
ing up this subject and secondly for the careful analysis of the knowledge we possess of 
this difficult condition apart from the point of view of treatment, from its etiological sig- 
nificance. However we may desire to dissent from the classification Angle has laid down, 
any discussion on occlusion has to start with his definite statement based on his observations 
of 1,000 cases. Whilst agreeing with the author in his idea of the ordinary definition of 
‘*normal occlusion’’ and also accepting his own interpretation of Angle’s, I would venture 
to point out that he has omitted the principal feature in Angle’s definition; and that is, 
that the relation of the maxilla to the mandible must be in conformity with the facial 
contour; these are my own words, but is the interpretation I always feel should be given 
to Angle's classification. If we take the varying types of facial contour, from the negro 
with his prognathism to the recessive retro-clinated appearance of the ‘‘Judy type,’’ we 
shall pass through many degrees of overbite ultimately to edge-to-edge bite; at the same 
time the molar occlusion is constant if the relations of the maxilla and the mandible are 
in conformity with facial contour. I understand ‘‘ ‘normal occlusion’ to be the correct 
interdigitation of the cusps of the posterior teeth with their opponents and the overlap of 
the incisors and cuspids when the jaws are closed to bring the surfaces together; any 
deviation from this position on movement is an articulation of convenience or utility, and 
may vary according to the desire of the individual and is influenced by the amount of 
exercise which is given to the muscles of mastication.’’ Overbite, providing there is no 
injury to the tissues, may be allowed to vary in accordance with the facial type but should 
not exceed one-third of the lower incisors as a normal definition. In looking at the master 
piece pictures of the greatest artists I have often endeavored to visualize the dentures they 
possessed, and also, if they were smiling, what denture the artist would give them. Through 
the ages, art in sculpture and picture has been consistently constant in its realization of the 
denture as an aid to facial beauty, although not showing the teeth themselves it is ob- 
vious that they exist in the anatomical sense. It is not clear to me what the author means 
in his term ‘‘oceclusion of freedom’’ if he accepts the principle of cusp relationships 
which we all regard as correct. The establishment of ‘‘free movement’’ must depend on 
the strength of muscular action. If from any cause muscular development is retarded, the 
consequence must surely be towards an excessive overbite. Development should be most 
active in the posterior part of the jaws during childhood; the provision of such magnificent 
grinders as the first permanent molars shows us clearly where nature intends most of the 
work be done. If injury happens to these teeth sufficient to cause the child to avoid using 
them, or they become misplaced through premature loss of temporary teeth, food is chosen 
which requires less effort of mastication and the inevitable result follows in the anterior 
part of the mouth. Less activity; soft, spongy alveolus with less bone growth posteriorly 
owing to lack of stimulation; hence the very sensible campaign of Dr. Sim Wallace in his 
advocacy of hard food stuffs which should materially help the avoidance of this condition. 
It must be remembered that the question of excessive overbite may also be due to this pro- 
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portion of anterior teeth and their shape. Whilst the posterior teeth may be accommodated 
correctly mesiodistally, it is possible that the arch shape itself may so squeeze the anterior 
teeth that overbite is inevitable, and in the case of the permanent dentition, cause may of- 
ten be found in the narrowness from cuspid to cuspid. The proportions of the teeth of the 
average denture are so exact that their accommodation is on definite lines and despite the 
anthropologists and the question of the lost incisors it is difficult to realize that this great 
change should have occurred in so short a time in the character of the occlusion. If the 
author’s formula of the ‘‘occlusion of freedom’’ be accepted, it does not in any way 
negative the present diagnostic position of the first permanent molar, neither would it help 
in the correction of malocclusion. It is common experience that in a certain type of com- 
plete artificial dentures although an overbite may have existed in the natural denture, re- 
tention cannot be maintained if there is any overbite; thus possibly showing the necessary 
freedom desired by Mr. Rowlett, which must be really muscular elasticity. Any interference 
with normal breathing may retard posterior development. The effort of mouth breathing 
may so drag cn the muscles attached to the posterior portion of the mandible and the 


_ tongue that the constant pressure, slight as it may be, would eventually have the effect of a 
_ brake on vertical growth. This idea has been in my mind for some time, but I do not see 


any possibility of proving it other than the restoration of correct breathing by which time 
usually the mischief has been done. I think the etiology of overbite must be accounted 
for in the temporary denture by failure to function, such as artificial feeding and in the 
permanent denture as a sequel of the first condition possibly aggravated by premature loss 
of temporary teeth. The type of tooth seems also to invite this condition. My observations 
lead me to think it is commoner with the thin wedge-shaped tooth than with the well 
rounded tooth with the bold: developed cingulum. I would in conclusion like to ask Mr. 
Rowlett if he has observed excessive overbite in people where there is free glenoidal move- 
ment as distinct from the scissors action, and whether the scissors action which is 
the most convenient movement with these cases is Cause or Result; also whether our ad- 
vanced civilization or refinement of manners in taking our food may not be an accessory 
cause of this result? I again thank the author for his paper. The more this subject is 
studied the more difficult does it seem to give a logical reason for this increasing deformity. 


Mr. Sheldon Friel—I would like to thank Mr. Rowlett for his very interesting paper 
on the etiology of too close bite. He has touched upon an important point a correct un- 
derstanding of which must be the basis of all orthodontics, namely normal occlusion. There 
is no doubt that if one inquires closely into what different dentists mean by normal occlusion, 
one would get a variety of answers. I think a good deal of the confusion as pointed out 
by Dr. A. L. Johnson of Boston is because of the different meanings given: to the term 
normal. Some people mean by it an ideal form that they consider is the ultimate goal to 
be reached. Others refer to normal as meaning typical or average, and yet others as that 
pertaining to the best functional form for that individual. It is this functional meaning of 
normal that should be adopted in orthodontics. It is certainly normal for us to have two 
eyes, i.e., the average of the species have two: eyes, but what do you mean by a normal eye? 
It is an eye that functions properly. It may be different in shape and size from other eyes, 
but if it fulfills the functions of the eye for that individual it is a normal eye, and so with 
normal occlusion, it refers to the best functional occlusion for each individual. It is im- 


possible to lay down a hard and fast rule as to its exact form, or to the exact amount of - 


overlapping of the incisors. A certain amount of latitude must be allowed. - With our 
present amount of knowledge this ideal scheme as put forward by Angle is a working 
hypothesis from which to inquire further as to what deviations from it are still fully fune- 
tioning occlusions. The etiology of too close bite is very difficult to fathom. Some years 
ago I examined some fifty boys in a National School on the West Coast of Kerry. The 
diet of these boys is primitive, but I do not think it could be called a Sim Wallace diet. 
It consists of bread, both bakers’ and home-made soda bread, potatoes, fish, eggs and tea. 
It is probable that these people are not adepts at the use of knives and forks, but still 
much biting with front teeth is not essential, yet they had excellently developed arches, a 


close bite was the exception. During the last few weeks I examined about: 
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fifty boys at an orphanage in Dublin. I used dynamometers for testing the maximum 
strength of the bite between the central incisors and between the molars, the strength 
of the tongue, lips, and handgrip. The maximum pressure I obtained between the incisors 
was 77 lbs. pressure, and the minimum 15 lbs. Neither case had a close bite. Of the § 
eases whose incisor bite was over 50 lbs., two had a close bite. Of the 8 cases whose in- 
cisor bite was under 25 lIbs., two also had close bites. Of course the numbers examined 
re far too few, and a considerable time must elapse before any reliable statistics can be 
btained. For this reason I do not think that sufficient proof has yet been brought forward 
| to show that the group of muscles which brings the incisors together is the group mostly 
t fault. I quite agree that exercises are highly desirable for muscles ‘under-developed, but 
/we should be careful that we exercise the right groups of muscles and their opponents 
| and also that the pressure used in our exercises, or that obtained by means of mechanical 
| exercises should be proportionate to the strength of the muscle group that we wish to de- 
| velop. It seems to me unscientific and dangerous for us to advise artificial exercises with- 
| out having a very definite control of the forces that we are using. 


Mr. Chapman said he thought his remarks would add to the confusion of thought as 
he differed from Mr. Rowlett’s view, as well as from that of. some of the other speakers, 
}in regard to excessive overbite being due to errors of growth or development in the in- 
cisor region, which he gathered was Mr. Rowlett’s view. He said that in the majority of 
eases he believed excessive overbite was the result of imperfect and insufficient vertical 
development of the body of the mandible in the molar and premolar regions. He showed 
slides of mandibles at birth and eighteen months, taken from Cryer’s ‘‘Internal Anatomy 
of the Face’’ in order to point out that the mandible approximately doubled in size in 
that short period, and he also pointed out that the growth of the mandible from birth to 

five years was approximately as great as the growth from five to twenty years. He there- 
fore came to the conclusion that any error of growth between the ages of five and fifteen 
would not be so important or have so marked an effect on the occlusion as a similar error 
occurring between birth and five years, and if that were true he assumed that any error 
of growth between birth and eighteen months would be vastly more important in the pro- 
duction of abnormal occlusion than a similar error occurring in the later periods. Here 
it was pointed out by the speaker that he regarded overbite as the result of abnormal bone 
- development, e.g., insufficient vertical development of the body of the mandible in the 
molar and premolar regions; he did not considér the teeth and alveolar process to be con- . 
cerned in the cause of overbite beyond the fact that it might be due to their imperfect 
functioning, but of course the teeth and the alveolar process were the expression of the error 
of bone development elsewhere. As the alveolar process depends on the teeth for its pre- 
sence and its position depends on the position of the roots of the teeth to a great extent, 
the speaker felt that teeth and process should be regarded as a unit which was situated upon 
the body of the maxilla or mandible, but the growth of the body of these bones was a process 
apart from the development of the teeth and process. In order to show how it was pos- 
sible for these errors to occur, slides of the mandible were shown to bring out the points 
(1) that the powerful group of masticatory muscles was attached in the region of the 
ascending ramus and (2) that the area of bone, which during the first year of life cor- 
responded to the ascending ramus, at fifteen years of age was represented by the area of 
‘ the horizontal ramus which corresponded to the position of the first permanent molar. He 
therefore assumed that if the masticatory muscles were not functionally active to a normal 
_ degree ‘there would be insufficient and imperfect vertical development (and perhaps other 
_ imperfections) of the region to which the muscles were attached, and, as has already been 
mentioned, this area of attachment at one year becomes the area on which the alveolus con- 
taining the first permanent molar rests at a later period. In this manner excessive overbite 
might result. He also showed by means of slides a case in which not only did the fault 
appear to lie in the area referred to, but there seemed to be a similar error in the upper 
molar region, which might be due to imperfect antral development, for the upper incisors 
covered an amount of the lower gingiva, which was approximately equal to the length of 
‘the lower incisors. 
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Mr. Chapman also said that he would be inclined to say that smallness of the dental 
arches was the commonest of the various irregularities, but he would place excessive overbite 
as the second commonest from an examination of a small number of cases which were not 
selected, but taken in the order in which they presented for examination. He had ventured 
to disagree with Mr. Rowlett on some points, but nevertheless agreed with him that over- 
bite was a very common form of irregularity and one which required considerable investiga- 
tion, and, in his opinion, Mr. Rowlett had done the Society a real service in reading this 
paper and again calling the members’ attention to the important problems discussed therein, 
and the occlusion of free movement which was so intimately connected with them. 


Mr. A, L. Packham.—I wish to thank Mr. Rowlett for his most interesting paper on 
this subject of overbite which is so extraordinarily common. In almost every child, in prac- 
tically every case of dental irregularity which presents for treatment I have observed this 
factor of excessive overbite. The condition is associated very closely indeed with back- 
ward position of the mandible, with mouth breathing, and often with narrowing of the 
upper dental arch and protrusion of the anterior teeth. Owing to this ecommonness of the 
condition, I feel inclined to weleome Mr. Rowlett’s amendment to Ang’e’s definition of 
normal occlusion and especially the insistence of the fact that when the incisors are edge- 
to-edge the molars are also in contact. So far as the etiology of the condition is concerned 
there would appear to be two important factors: (a) Lack of function of the incisor 
teeth, in that these teeth are not necessary for the biting off of morsels of food. Knives 
and forks have taken their place in our civilized diet. (6) The abolition of the negative 
pressure (normally present in the mouth when the lips are closed) when the Jips are kept 
apart from any cause, e.g., mouth breathing, thumb sucking and other habits. Mr. Warwick 
James had pointed .out that when this negative pressure is replaced by atmospheric pressure 
the weight of the structures attached to the mandible (the tongue and larynx) pulls the 
jaw backwards. When this occurs the lower incisors come well behind the upper ones, and 
the molar teeth do not erupt to their full height, thus producing a condition of excessive 
overbite combined with too close a bite. I would like to ask Mr. Rowlett what evil effects are 
produced by leaving the condition untreated. It is obvious that the possessor of such a bite 
has an inefficient masticating apparatus, although, as the author has pointed out, no difficulty 
would be met with, in the mastication of our artificially prepared food of today. It is 
also true that. the teeth are not fully erupted—do not project through the gum to- their 
full height. This means that the gingival trough is deepened. I would like to emphasize 
my belief that mouth breathing is the chief factor. I feel that this condition is the cause 
of the ‘‘intractable form of pyorrhea’’ mentioned by Mr. Rowlett, rather than the me- - 
chanical wedging of food in between the upper anterior teeth. 


Mr. Rowlett—Before replying to the questions, I should like to thank the members 
present for the manner in which they have received my paper. It is impossible to answer 
all the questions in detail, time does not allow and some of them require a larger knowl- 
edge than I possess. But it may remove misconceptions if I endeavor to make clear my. 
idea of malocclusion. I have tried to consider malocclusion rather as one considers disease, 
In disease as we know two factors must always be borne in mind, infection and resistance; 
these two factors are always present even in health, but in health the resistance overpowers the 
infection, whilst in disease the infection has overcome the resistance. So in deformities, I 
have considered the two factors of normal development and adverse environment and 
habits; when the forces of normal development are strong enough: to overcome faulty en- 
vironment or habits, a normal denture results. When the abnormal environment is too 
powerful for the normal development, deformities are produced. Further, since the atten- 
‘tion of skilled orthodontists is impossible for the great proportion of the population, I have 
‘ried to investigate these faulty environments and to work out a method by which the three 
zreat factors of health may be utilized namely, the air we breathe, the food we eat, and- 
the exercise we take. This is not to minimize the value of skilled orthodontists, nor will 
it meet all cases, but it seems to me that it should never be lost sight of. Mr. Northeroft. 
is of course right when he says that occlusion denotes a static condition and articulation a 
dynamie condition, it is so stated in Norman Bennett’s book on dental surgery. I think, 
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however, that the meaning that has been assigned to the word occlusion is unfortunate 
and that as division means the act of dividing, so occlusion should mean the act of occlud- 
ing. In reply to Mr. Babcock and to Mr. Friel I am suggesting masticating exercises which 
are demanded by the organism for its natural development, particularly in the first two 
years of life. I do not propose that knives or forks should be abolished, but if the habit of 
what I have called free occlusion was once acquired, it might be maintained by the ordinary 
methods of feeding which obtain in civilized communities. In any case up to the age of 
leaving the nursery, children might be given crusty bread as a rule and encouraged to bite 
it with the incisors. I do not think that the mere pulling of a piece of rubber by the 
incisor teeth could be expected to reduce excessive overbite once it is well established, I 
look upon functional methods as methods of prophylaxis and maintenance of normal oc- 
clusion which has been established by mechanical methods. With regard to mouth breath- 
ing, I am of the opinion that correct respiration and consequent correct carriage of the head 
and mandible has a very definite influence upon normal occlusion and articulation. 


A THEORY OF ERUPTION* 


By W. Warwick James, O.B.E., F.R.C.S., L.D.S. 


OU have done me the honor to elect me as your President for the 
‘4 ensuing year, and although fully aware of my many deficiencies for oc- 
cupying such a post, I will endeavor to serve you to the best of my ability. 

Orthodontics as a science or an art in its beginnings concerned itself 
almost entirely with the appearance of the patient, and clinically, or for 
teaching purposes was known as ‘‘the treatment of irregularities of the teeth.’’ 
Attention was directed to the position of the incisor teeth, particularly those . 
of the maxille. Many of us commenced our dental studies at the end of 
‘this period, which was most unsatisfying, and the ruthless extraction of teeth, 
particularly the first permanent molars, was most depressing. The next phase 
-eoncerned itself with function; the relative value of all the teeth was em- 
phasized, the importance of occlusion was recognized, and a great change 
resulted. It may be that men in different parts of the world had contributed 
to this progress, but it was the American dental surgeons who mainly effected 
the change. Function became the ‘prime consideration with a few, but the 
public will never allow appearance to be disregarded, and probably it will 
hold first place to the end of time. The foulest mouth can await treatment, 
but a blemish upon an incisor will bring a patient any distance and at great 
inconvenience in the shortest possible time! 

In spite of the public, the importance of function was recognized by 
the orthodontist to be greater than that of appearance. It was about this 
period that the condition of the teeth became widely appreciated as affecting 
the general health of the individual. For the purpose of appearance, func- 
tion and good health, it has become the aim of the orthodontist to establish 
the teeth in normal position in the dental arches and in correct occlusion. 

It was believed that the teeth could be regarded as normal for the 
particular individual possessing them, i.e., they were not too large or too small, 


*Read before the British Society for the Study of Orthodontics, January 15, 1923. 
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and that their correct arrangement would give the best possible result, both in 
appearance and function. Apart from the size of the teeth the normal con- 
ditions frequently present rendered the mere arrangement of the-teeth in 
correct position and occlusion insufficient; we were driven to consider the 
development of the whole individual, and this consideration will have to be 
the basis of the conception of our work in the future. The study of develop- 
mental changes which affect the jaws has commenced, and it is along these 
lines that we must work. We are moving gradually from the procedure of 
correcting malpositions which are established to the treatment of conditions 
which cause the displacements. The dentist or orthodontist did, and in many 
cases still does fix his attention too closely on the teeth, and often still 
will wait until malposition of the permanent teeth exists before commencing 
treatment. For instance, it is possible to predict with certainty what will 
happen to a child of five years with no separation between the incisors, and 
particularly so when those of the mandible are almost hidden by those of 
the maxille when the teeth are closed. The age of five is late, but at this 
age the most inexperienced can recognize the absence of spacing of the in- 
cisors, the absence of marked attrition on them, and that the mandible has 
not assumed its normal development, which if most complete has brought the 
incisors to an edge-to-edge occlusion. 


(Notre.—As I have named five years, I ought to say that I believe it is 
possible to predict imperfect development at a very early age, in fact, at 
the stage of eruption of the second temporary molars, the indications may 
be such that the treatment should be undertaken.) 


Without further analysis, the third phase might be described as develop- 
ment. When our knowledge of the normal for all periods of life is estab- 
lished, it will be possible to recognize the cause which produces deviation, 
and it may be that in many cases the former may be acquired through study 
of the latter. The point of importance is: ‘‘When did the deviation from 
the normal oceur?’’ Recently a most interesting and important paper was 
read before this Society by Sir Arthur Keith and Mr. George Campion. It 
contains much food for thought, and should be studied carefully by all our 
younger members, skull in hand. When reading this paper, and with this 
small skull in my hand, I recalled some former thoughts which led me to 
work upon eruption. My process of reasoning and my conclusion already 
recorded badly I am afraid, may interest you. 


The position of the crowns of the permanent teeth in the skull prior 
to their eruption is remarkable. At first glance, they appear to have no 
systematic arrangement; comparison with other such skulls shows the ar- 
rangement to be normal to all, perhaps in fact, more frequently so than 
at a later date. A careful examination reveals several points of interest; 
the crowns of the teeth correspond closely with an irregularity commonly 
seen in the maxille. the small base of the arch, the central incisors in front 
of the laterals, the high canines and later the great curvature of the occlusal 
surfaces are the most noticeable features; also the closeness of the calcified 
teeth (only the crowns for the most part) to the floor of the nose and to the 
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lower border of the mandible. But the most remarkable fact, and the more 
I thought about it the more remarkable it appeared, is that each of these 
teeth will erupt on the surface at a point from which it most rarely deviates; 
the abnormal or pathological conditions are rather those of noneruption than 
deviation from the point of eruption. What factor could bring about with 
such certainty the eruption of a tooth at a definite point? Denudation from 
above with growth below will account for many conditions which arise, par- 
ticularly the persistence of the arrangement of the teeth prior to eruption 
referred to above. Denudation will account for the completion of eruption, 
also the removal of the temporary teeth and their alveolus. If we imagine 
the growth which must take place to accommodate the roots of the teeth as 
occurring en masse, the teeth must be moved in a direction away from the 
floor of the nose in the maxille, and away from the lower border in the 
mandible. Denudation will go a long way in the explaining eruption, but 
advancement of teeth certainly takes place, for two teeth of unequal level 
later approximate much more closely, e.g., a first molar and a second pre- 
molar. The most probable theory I could formulate was that the epithelium 
which had connected the tooth germ with the surface epithelium still 
persisted and that Magitot was wrong in stating that it is lost. On 
cutting sections of jaws prior to the eruption of any teeth, there was no doubt 
that epithelium was present but was it only scattered and merely remains of 
the broken up tooth band as stated by Magitot? 


Eruptive force is accepted as a fact, and by the majority is interpreted 
as a force carrying each tooth to its position; it is sufficient, I think, to 
regard the growth of the tooth with the surrounding bone as sufficient to 
account for local eruption if denudation occurs. Before commencing this 
investigation, eruptive force was a fact in my mind, and I wondered why 
teeth did not erupt at any other point than on the alveolar ridges. The short- 
est route to the surface was not always the normal site, why did this route 
escape? I decided there must be a directing factor. On cutting serial sec- 
tions through the jaws, I found a continuous column from the tooth germ 
to the surface epithelium. The column, although often tortuous, was present. 
in every specimen of serial sections examined; I felt satisfied this must be 
the directing factor I sought. The connecting column of epithelium under- 
goes a remarkable change as the period of eruption approaches; the cells 
near the surface proliferate and undergo keratinisation; peculiar collections 
which I named ‘‘epithelial coils’’ (globe malassez epidermique) are found, 
and on the actual surface the proliferation is most marked where the cells 
are continuous with those of the epithelium of the mucous membrane. A 
notch can be seen quite clearly. I came to the conclusion that eruption was 
due to growth both in the vertical and lateral planes, the latter being asso- 
ciated with opening out of the tissues over the tooth, on the surface, and 
along the line of the epithelial column. 

‘I did not wish to tire you with my views upon eruption, but I would 
suggest that investigation of a question which suggests itself in a like man- 
ner to the one presented to:-me—why do teeth always erupt on the alveolar 
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ridge?—and which caused me to try to investigate the subject, may not be 
ignored by you, and that an effort will be made to answer the question. I 
appeal to our younger members particularly. 


DISCUSSION 

Mr, Schelling asked whether the epithelial cells were the cause of the absorption which 
occasionally was found on the side of the root of a permanent lateral eroded by a down- 
coming canine—whether it was an absorbent action as well as a guiding action? 

The. President did not think the cells had any action in that way; he did not think 
they were cells capable of producing absorption. In the calcified tissues the cells that would 
absorb a tooth were almost certainly of the nature of osteoclasts. Probably cells were pres- 
ent in granulating tissues which would produce absorption. Very little was known about 
absorption of temporary teeth and that was a matter that might excite the interest of many 
of the younger members who might probably make a valuable contribution on the subject. 
It meant not only absorption of teeth but absorption of bone. He had no right to say that 
probably they were similar in action, but he imagined it was so. 

Mr. George Northeroft asked if the President would develop a little his idea of eruptive 
forees which he had taken as an accepted fact, but did not quite explain what the force was 
or exactly how it acted. The term force was very often used rather loosely to express dif- 
ferent ideas. It seemed to him that in addition to the opening of the way and the guid- 
ing of the way the epithelial columns, the President had also added the necessity of there 
being some vis a tergo which made the tooth come up through the easy channel, and that re- 
quired explaining a little further. 

The President said apparently he had not made himself quite clear. He rather 
derisively spoke of the eruptive force. In speaking of the eruption of teeth the idea 
usually conveyed was that the tooth actually moved through the tissues, but he did not be- 
lieve it did move through the tissues at all. His idea was that the tooth practically remained 
in its position with regard to the neighbouring tissues but was carried into position with 
them. There was the lengthening of the root, the growth of the bone around the root, and 
all these tissues were moving away from the lower border of the mandible or the floor of 
the nose in the maxille. If a young skull is examined one is impressed by the lack of space 
for the roots. Bone must be laid down and all that growth must be from bzlow. It was 
known that the temporary teeth and alveolus were lost and at the same time with growth 
from below and denudation from above the teeth took up their position. There was no push- 
ing at all of the teeth through the tissues. If there was any pushing it was really the 
growth of the bone and the root of the tooth carrying the crown of the tooth further. It 
seemed as if that must occur in premolars to some extent. The growth of bone around the. 
premolar root must be very active. If the jaws of a child were examined just before the 
first permanent molars were exposed, the gum tissue should be found to be in occlusion. 
He had actually seen the cusps just perforating the mucous membrane almost in occlusion. 
He believed that was the normal process in the most perfectly developed jaws. In connec- * 
tion with the molars, a great deal could be accounted for by growth and absorption and 
denudation. . It was difficult in connection with premolars and: also with the central in- 
cisors, which one day could be seen of a certain length and another day more exposed and 
if carefully watched it would be seen that it was by the tissue being removed as well as 
by advancement. It was a complex subject, but that was the interpretation he had put 
upon it. He believed eruptive foree was a wrong term. If sections were eut it would be 
seen that with advancing age the tissue was getting thinner and yet the relations of the 
tooth and epithelium remained much the same. ‘The relation of the tooth to its neighbouring 
tissues did not alter, in his view. 

Sir H. Baldwin said that taking the upper canines which were high up and embedded 
it was known that the crown of the:tooth must travel through the tissues to get into place, 
and it would not be all due simply to the lengthening of the root. Whether the part cor- 
responding to the tip of the root moved down also might be a question, but that the crown 
moved was known to be a fact. Very often when a permanent tooth was delayed in erup- 
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tion it was known that it would come down and in time take up its proper position, having 
obviously travelled down between the teeth on each side of it. Often when a lower second 
temporary molar was retained beyond its proper time it would remain at a very much lower 
level than the permanent teeth which came on each side of it, showing probably that the 
permanent teeth and their alveolar process had grown up considerably above their original 
level. There was also a great deal of addition to the bone of the jaw, which thickened be- 
neath where the roots used to be. The lower jaw thickened very much and probably also 
the alveolar process was added to at its edge and in that way it was easy to account for 
the permanent teeth getting into a higher position. He remembered seeing an adult patient 
some time ago who had retained the temporary first incisors in the jaw, and they were at a 
very much lower level than the permanent lateral incisors which were next to them, showing 
that a large amount of bone had been laid down. He did not think it was possible to get 
away from the fact that the teeth did actually move through the tissues. He did not know 
whether the President had any opinion on Mr. Constant’s theory of the pressure of the 
vascular bag pressing the teeth out and causing eruption. 

The President said the matters mentioned by Sir Harry Baldwin were of great in- 
terest because they were things which had to be considered very carefully. The canine did 
lie right up above. If denudation took place with only a small amount of development those 
teeth practically retained the same position; the canine would be found above, the laterals 
inside the arch and the centrals crowded together in a very small maxilla. That recurred 
in connection with the non-development of the nose and centre. His point was that the 
tooth did not move relatively to the tissues alongside it—that the growth took place carry- 
ing the tooth with it. The bone was growing and the root was growing and all the tissues 
were brought into position by growth. The force, for instance, of blood pressure was equal 
in all directions; it was very difficult to conceive that the pressure on the bone was that 
of the blood pressure. It followed Newton’s law of action and reaction. Blood pressure 
actually existed in the whole of the body. He did not think it was conceivable that vas- 
cular pressure could drive a tooth through tissue which had the same tension. With regard to 
retained temporary teeth being below the level of the permanent teeth, he thought that was 
rather an argument in favour of the growth of bone and the tissues that had taken place 
in a normal manner. As Sir Harry Baldwin had said, it was obvious that there was a 
very great growth of bone and there was the lengthening of the root that was occurring 
concomitantly with the growth of the surrounding tissues. When the crown was actually 
exposed it looked as if local growth must be such that it wou!d carry one tooth a certain 
distance, but he attributed it to the growth of the tissues and not the actual movement of 
the tooth through the tissues in which it was lying. He might be wrong, but on examina- 
tion of a large number of sections he always found that the cap of the epithelium was just 
‘the same over the crown and neighboring tissues while active growth was taking place. It 
was difficult to grasp the two factors going on at the same time, one the progression of 
growth and the other removal of the tissue. Few people would deny the completion of 
eruption by denudation when the small tags of gum around the tooth were removed largely 
by means of mastication. The gum became quite thin and closely attached below the bulge 
of the crown. If the mastication was imperfect the mouth never got to that stage of per- 
fect eruption, there remained little tags of tissue and the tooth could be described as im- 
perfectly erupted. From some investigations he made with Mr. Pitts at Gt. Ormond Street 
he was able to record the dates of eruption of teeth and classify the teeth into about five 
different groups. They had taken the teeth of 4,800 children and marked them off in 
degrees of complete eruption. The minus mark was put where they felt it was short of 
eruption, three dashes for about two-thirds of the crown through, two dashes for one-third 
of the crown through, and one dash for just showing. The difficulty of complete eruption 
was so extraordinarily difficult that often they were puzzled to say whether a tooth was 
completely erupted or not. As far as denudation was concerned, in the completion of erup- 
tion he thought most people would agree that the final eruption was due to denudation of 
the gum over-lying the tooth. It was a difficult matter to break down the idea that the 
tooth did not move. The whole conception of an eruptive force driving a tooth through 
the tissues into position he believed was wrong. 
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Mr. Schelling asked whether it was not somewhat analogous to the way students had 
always been taught that shark’s teeth came up, like a blind on its roller, over the top of 
the jaw. 

The President said in the shark’s tooth there must be growth from behind, and ab- 
sorption from in front. He had never carefully examined shark’s teeth or cut sections of 
them, but he imagined that the teeth were coming up from behind and that the tissues 
carrying them must° undergo absorption in front. 

Mr. Northeroft said he would be willing to accept the converse of the President’s 
statement in the case of the non-eruption of a canine, and he asked the President whether 
he would consider that the noneruption of a canine was probably due to the absence of © 
the epithelial column where there was a full grown tooth with a fully developing root. 
Would the non-eruption of such a tooth be accounted for, according to the President’s 
idea, by the absence of the epithelial column. 

The President thought that would go a long way towards establishing the point 
that the teeth which were not erupted had no epithelial column. It was very difficult to 
answer Mr. Northcroft. That epithelium occurred around the crown of the unerupted 
canine was certain and it very often went on to degenerate and to produce a dentigerous 
cyst. It was possible that if growth could take place in one direction or another a tooth 
could be displaced, but it was extraordinarily rare. 

Mr. Hopson said he had always understood and been taught and had taught that 
in the ease of a shark’s tooth the main structure of the jaw was cartilaginous, but there 
was a small bony tissue in the front in relation to the tooth. In addition to the tooth com- 
ing forward and rolling up over the roller, as Mr. Schelling had described, there was al- 
ways taking place at the site of eruption some absorption of the little bony edge, which 
was followed by a deposition of new bony tissue there. Whether that in any way exercised 
a sort of drag on the tooth he was not prepared to say, but he thought he could grasp 
what the President had been endeavoring to impress upon the meeting and he was largely 
in agreement with him in his main idea, that when a tooth was formed, there was, from 
without inwards, the cementum, a very thin layer, and attached to that the tooth follicle 
or periodontal membrane was beginning to form and was attached on the outer side 
to the wall of the erypt. Then there was a considerable amount of denudation of the 
overlying tissue. He was in agreement with the President that probably concurrent with 
that denudation there was what he should like to call a sort of lifting of the developing 
tooth and that lifting part brought about a growth and the surrounding hard tissues had 
lifted with them'the soft tissues and so the whole thing went up, locally in some instances. 
The illustration given by the President of the opening up of a book was, he thought, ab- 
sorption of the surface to make way, following up the epithelial column, then a deposit 
of bone and removing the soft tissues surrounding the root of the tooth, and then the 
opening out. Taking another analogy, the teeth of the manatee travelled forward in a 
most extraordinary manner from the back to the front. Looking at the mandible of a 
manatee from behind there was the very remarkable fact that the teeth were large in 
the alveolar bone, which was perfectly distinct from the true bone of the mandible itself. 
It was a little tube, as it were, and the last couple of teeth were sticking out behind. 
Looking at any sections through the jaw of an animal like a snake, and seeing the number 
of successional tooth germs present, one would say that they were not in a straight row 
but went down and up again. The movements of developing teeth in a snake before they 
erupted were most extraordinary. The epithelial columns were in a most extraordinary 
position if they were the line which the teeth followed. He took it that the President 
meant that the column of epithelial cells gave the tooth a direction in which it was going 
to erupt. Was it a direction of least resistance through the epithelial columns? In mis- 
placed teeth, or canines erupting into the nose, the line of epithelial columns had become 
extremely out of place; case could be seen where the third molar erupted into the coronoid 
process, he had seen one himself and wondered how it had been lifted into that extreme 
position. Was there a line of epithelial cells going up and round into the coronoid process ? 
It was a delightful speculation which might be discussed for a very long time. 

The President said epithelial coils occurred particularly near the surface of the 
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epithelium, and he thought it was an opening out at that point. The connecting epithelial 
column was the factor of importance. His idea was that the tooth did not actually move 
along that column of cells at all, but that the whole process was the opening out from 
above down to it, whilst the tissues were carried upwards by the growth around the tooth 
and that from above the denudation occurred, and the epithelium was never lost im- 
mediately over the surface of the tooth. With regard to a tooth being displaced, he should 
like to be quite sure that a tooth erupting into the nose had not been associated with any 
pathological process. Those he had seen had nearly always been associated with some 
pathological process, either some inflammatory changes or by association with a dentigerous 
cyst. He should like to know whether the one Mr. Hopson saw in the coronoid process 
had a cystic cavity associated with it. 


Mr. Hopson said he did not know whether there was a cystic cavity. Infection had 
certainly occurred around the tooth at some time because attention was drawn to a sinus 
which had persisted for a number of years. He recorded the case at the Odontological Sec- 
tion of the Royal Society of Medicine some four years ago. A good deal of absorption 
from the tooth had taken place although it had been buried all the time. He saw the 
case during the war. 


Sir Harry Baldwin said that both the inet. of the Presideit and Mr. Hopson 
seemed to imply a sort of bone current, which did not accord with the old-fashioned opin- 
ions of the growth of bone. Bone in changing its shape had to be absorbed at one part 
and added to at another part.. He could not.imagine such an internal change taking 
place in bone as would be necessary in some cases. 

- Mr. Hopson said his point was that bone was built up only when teeth were formed 
and was subservient in every way to the teeth. It was built up especially to support an in- 
dividual tooth. He had a case of a young Hindu who never had any teeth at all. He 
had.a small mandible and a little maxilla like a small child’s; there had been no alveolar 
growth at all. With the growth of the alveolus there was a gradual lifting up, in that 
region, of the soft tissues surrounding the developing tooth, bringing it up to a certain 
extent, and there was denudation from above. 

Dr. Sim Wallace asked whether the arene of an elephant’s tusk was the produe- 
tion of vis d tergo. ; . 

The President understood that the molars definitely moved forward and were canes 
lost by movement. In the incisors it might occur by growth of the tissues around the 
base. He thought most people would be in -agreement that the actual fibers attached to 
the root of the tooth went with the tooth. If that was so, one had to think of the tooth 
actually moving through the tissues immediately surrounding it. One could conceive of 
the crown moving through, but it would be necessary to think of the root moving through 
the tissues aswell. Sir Harry Baldwin had pointed out that the temporary tooth remained 
below the level of the others, the explanation seemed to be that the teeth around it had 
actually developed. With regard to the development of the elephant’s tusk, his knowledge 
on that subject was insufficient as he had not made an examination of these teeth. 

Mr. Lewin Payne asked what explanation there was as to the eruption of a premolar 
with its lingual cusp on the buccal side and the bueeal cusp on the lingual side. There 
were cases of that kind which most dental surgeons had met with. 

Mr. Maxwell Stephens asked how it was that a canine would change place with a 
first premolar. 

The President said the process was simple in the temporary dentition, but in the 
permanent dentition the tooth should follow its predecessor. There could be very marked 
‘displacement of teeth. He once removed a lateral incisor from the back of a palate, 
but it was associated with the dentigerous cyst associated with the central incisor. The 
whole of the tissues had been displaced by the development of the cyst. The rotation of 
a premolar could occur without difficulty. The tooth was not firmly attached before its 
‘complete development, and any slight force could rotate a tooth upon its axis. Mr. Pitts 
and he had an interesting case which they were going to show to the Society in connection 
with the growth of a sarcoma which had occurred in a boy.- It had extended to the cheek 
and the arches had become flattened. The whole of the arch was pushed in both in the - 
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maxilla and the mandible, which showed how very plastic the tissues were. With regard 
£0 eruption of the canine, it was so high up in the arch that it was conceivable it could 
drop into a position behind another tooth that had moved forward. He believed the 
reason the permanent teeth did not go wrong very often was that the tissues were ab- 
sorbed from above. With regard to one tooth relative to another, the directive force in the 
permanent series did not hold in the same manner as in the temporary teeth as the latter 
were frequently disturbed. 


CASE REPORTS 


REPORT OF CASES* at 


By Dr. ADELBERT FERNALD, Boston, Mass, 


WILL take a few minutes to show two or three cases which to me have 
been very interesting. 

The first case is that of a young girl, fifteen years of age, whose health 
was very poor. She was anemic, so much so that I hardly dared to attempt 
to do anything for her. She had been under a physician’s care for several 
years, only able to attend school part of the time, and the physician was in 


Fig, 1, 


doubt whether it would be wise to begin treatment. I suggested that we try 
and if it seemed to impair her health we could remove the appliance before 
any harm was done. | 

The model on the right (Fig. 1) shows the condition when I began. 
The one on the left shows the condition two years later. It also shows the 
condition six months after the retainer had been removed. You will notice 
it is holding very well with the exception of the left canine, which is rotated 
slightly, and which will need further treatment. What has impressed me 
especially in this case is that soon after the treatment began and the teeth 
were moving into position, her attitude seemed to change. She came to the 
office looking happy, and she seemed to have a different outlook on life. She 
could see something was being accomplished. She saw a difference in the 
appearance of her teeth. (Fig. 2.) . 


*Read before the American Society of Orthodontists, April 24-26, 1922. 
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Fig. 3 shows a photograph which was taken six months after the re- 
tainers were removed and the open lips show the teeth still in occlusion. 
She has gained nearly twenty pounds in weight. She is a happy girl, and 
apparently is now enjoying the best of health, and, it seems to me, it has 
come about through her ability now to properly masticate her food. She 
can accomplish much more now in that direction than she could before 


Fig. 2. 


Fig. 4. 


Fig. 5. 


treatment. I simply show this figure because the case to me has been espe- 
cially interesting on account of the change that has taken place. When I 
began treatment she was anemic and pale and so sickly I did not suggest try- 
ing to make a photograph before I began treatment. I regret now I did not. 

Fig. 4 shows the case of a young lady who consulted me regarding 
whether it would be wise to have all her teeth extracted. She had broken- 
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down first molars on both sides, above and below, and she admitted having 
seen thirty-two summers. She didn’t state how many winters. I told her 
we would have all the diseased teeth removed and see what we could do 


Fig. 8. 


\ Fig. 9. 


toward getting the other teeth in place. In two years’ time these teeth were 
moved, a second (Fig. 5) molar on the left side, and the first molar on the 
right were moved distally, and the premolars were carried back and the 
space closed completely. There is some oversight as I find the photographer 
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left out the mandibular model which was to show the occlusion of the upper 
and lower. She has still the retainers in place. (Figs. 6 and 7.) This 
picture was taken two years after treatment, showing the profile and the 
teeth as they are today. 

The next case (Fig. 8) is a boy fifteen years of age, who applied for 
treatment with seven teeth showing where there should be but two. The 
two deciduous centrals and two supernumerary teeth were extracted; a jack 
screw was adjusted, with a little play, to the two laterals so that they could 
be forced apart and not moved bodily. The two laterals tipped in originally. 
We moved them out in this position which you see, The two centrals are 


Fig. 10. 


Fig. 11. Fig. 12. 


erupting, and there is one supernumerary in position which will be removed 
later. 

This young lady (Fig. 9) who is twenty-four years of age, had a retained 
deciduous canine and first deciduous molar. (2) The first maxillary pre- 
molar has erupted. (1) The deciduous canine and molar were extracted. 
After waiting eight months the radiogram (Fig. 10, b, ¢) shows the canine 
had not moved; then a hole was cut through the bone, exposing the crown 
of the canine, a little pin was screwed in (Fig. 11) and the tooth pulled 
down slowly into position, and this photograph was made two and a half 
years later. The tooth is perfectly healthy and is remaining in that position, 
being held there by the same appliance; the appliance was then removed, 
and the case has every indication of remaining in this position. Fig. 12 
shows the condition three years after all appliances had been removed. 


a 
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CLASS IIT (ANGLE) MALOCCLUSION* 
By Frep R. Buvsewreat, Boston, Mass. 


AM presenting to you a case of Class III (Angle) malocelusion treated 
entirely by students in the Orthodontic Department of the Harvard Uni- 
versity Dental School. 
You will note in Fig. 1 a marked mandibular saicipheatbitatins. You will also 
uote that the maxillary first molars are in contact with the maxillary first 


Fig. 1. 


Fig. 2. 


Fig. 3. 


premolars, and that I have diagrammatically sketched in the apparently miss- 
ing second premolars. : 
The radiograms in Fig. 2, however, show clearly that Se maxillary second 
premolars are present in the maxilla and are unerupted and impacted. 
Fig. 3 shows the results after two years of treatment. You will note 


*Read before the American Society of Orthodontists, Chicago, Til., 
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here that the prognathism has been considerably corrected; that spaces have 
been developed for the second premolars, and that they have partially erupted. 
Fig. 4 shows the facial appearance before treatment was begun. 
-Fig. 5 shows the facial appearance two years after treatment. 


Fig. 4. Fig. 5. 


Fig. 6. 


7%. Fig. 8. 


Figs. 6, 7, and 8 show the ease as it is — exactly five years after all 
retainers were removed. 

The entire treatment was done by students under my care and super- 
vision and I believe you will agree with me that the result obtained would . 
be creditable to any of our private practices. 
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THE RESULT OF FOUR CASES OF TRIGEMINAL NEURALGIA 
FOLLOWING SEVERANCE OF THE POSTERIOR ROOT 
OF GASSERIAN GANGLION* 


By Dr. M. D’Arcy Mages, Wasuineton, D. C. 


AM highly honored and consider it quite a privilege to have this oppor- 

tunity to address you concerning a neurological operation for the com- 
plete eradication of neuralgia of the fifth nerve, so often seen by the dentist 
in its earliest symptomatology, and the results attending the injections and 
peripheral operations; and assuring you of the safety with which a radical 
operation can be performed for this most horrible affliction. 

Fully aware of the wonderful progress made by the dentists of this 
country in recent years in the close cooperation with the members of the 
medical world in clearing up causes of systemic diseases and prophylaxis in 
the. great field of preventive medicine, I am mindful of the statement of 
Dr. Charles Mayo who claimed that dentistry should be a legitimate branch 
of regular medicine, since it is quite as important that members of your pro- 
fession should have a general idea of disease as it is that physicians who 
after graduating turn to the specialties of ear, eye, nose and throat, ete. 

William Black has said, ‘‘One-fourth of us have septic mouths at twenty- 
five years of age, at forty nearly 90 per cent, and after fifty practically all 
mouths are septic.’’ 

Rosenow’s conclusions in causation of cases of hemorrhagic ulcer, acute 
appendicitis, and neuralgia, from diseased teeth, infected cavities and pyor- 
rhea, as proved by reproducing the lesions in animals from cultures of these 
same bacteria, only confirms how dependent surgeons are on your judgment 
in the study of etiology of such conditions. 

Osler describes neuralgia as a painful affection of the nerves due either 
to functional disturbance of their central, or peripheral extremities, or to neu- 


*Read before the Dental Society of the District of Columbia, May 22, 1923. 
+Relation of mouth conditions, general health, read before the St. Paul Dental Society 
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ritis in their course. Members of the neuropathic families are subject to it; 
it affects women more than men. The causes are enfeebled nervous system, 
anemia, typhoid, malaria, cachexia, exposure to cold, reflex irritation, par- 
ticularly from carious teeth or tonsils or sinus involvement, also found in 
rheumatism, lead poisoning, and diabetes. 


ETIOLOGY 


The pathogenesis of trigeminal neuralgia is not uniform. Excluding pri- 
mary or secondary involvement of the ganglion by malignant tumor, there 
are a number of instances of genuine major neuralgia in which demonstrable 
lesions of the ganglion or its divisions have been conspicuous by their ab- 
sence; on the other hand certain cellular changes have been found in the 
ganglion of patients suffering from tic douloureux while precisely the same 
changes have been found when tie douloureux did not exist (Caminiti). The 
disease may be of central origin, that is, from a lesion in the pons, in the 
sensory root, or in the ganglion itself; the ganglion may be involved pri- 
marily or secondarily to diseases of the peripheral branches. In a word there 
remains to be found a lesion either central or peripheral which is either con- 
stant or characteristic. This view is held by authorities, as Spiller, Hutchin- 
son, and Krause. 


The early surgical measures employed to meet the cases of major neu- 
ralgia were confined to the peripheral filaments and intracranial ganglion 
of the fifth nerve, such as neurectomy excision, and evulsion of one or all three 
of the divisions; likewise in 1903 Schlosser of Munich described injecting the 
branches of the trigeminus with alcohol within their exit from the cranium. 
He had tried injecting at the supra-orbital, infra-orbital, and middle fora- 
mina, and thinking that he would be more successful if the nerve trunks could 
be reached, central to their important branches, he devised a method of in- 
jecting the third branch at the foramen ovale. the second at the foramen 
rotundum and the lacrimal and the frontal branches of the first as they enter 
the orbit at the sphenoidal fissure. His technic was simplified by Levy and 
Baudouin and their modification has been used with success by Harris in 
England and -was introduced into this country by Patrick. 


In 1884 Mears of Philadelphia suggested the removal of the gasserian 
ganglion as a eure. Horstley was experimenting on lower animals as to the 
feasibility of such a suggestion. In 1890 William Rose, a pupil of Horstley, 
attacked the ganglion of a patient by removing the upper jaw and drilling 
through the base of the skull at the foramina ovale succeeding in removing 
the second and third division of the ganglia. In 1891 Horstley approached 
from the side of the skull, opened the dura, lifted the temporal lobes and 
severed the posterior sensory root near the pons. Patient died, never re- 
gaining consciousness, although the operation had been successfully per- 
formed on lower animals. 

These radical operative steps were followed by extremely high mortal- 
ity. Two years later Hartley and Krause advocated an osteoplastic flap in 
front of the ear exposing the dura known as the high temporal operation in 
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contradistinction to a later method proposed by Cushing, in which the line 
of incision was somewhat lower. The gasserian ganglion was excised, evulsed 
and pulled out, but owing to the danger from hemorrhage and too much 
trauma, the operation was abandoned. 

In 1898 after careful histopathological studies of the ganglia removed 
from eases of trigeminal neuralgia, and after animal experimentation com- 
bined with histological studies, Spiller proposed simple division of the sen- 
sory root for the relief of the pain. Frazier carried out this idea. and in 
conjunction with Spiller, was able to show conclusively from an experimental 
and clinical standpoint that regeneration of a completely divided sensory 
root never occurs. In spite of this fact, it is only within the past few years 
that simple division of the sensory root has been generally adopted. Even 
at the present time, avulsion of the root, instead of a clean division by the 
sealpel, is sometimes done. 

Frazier, in 1903, at the suggestion of Spiller, began to cut the sensory 
root in preference to the removal of the ganglion and with additional refine- 


Fig. 1.—Exposure of the gasserian ganglion with its arachnoid covering previous to division 
of the posterior sensory root. (Adson. ) 


ment of technic, it is the accepted operation in the United States, assuring 
permanent relief and having the lowest mortality. In reply to a recent letter 
seeking information in regard to the results of radical operation for trigem- 
inal neuralgia, he states, ‘‘In some 315 operations, I. have been called upon 
to reoperate three times. We have lost one case in these 315 operations; out 
of 121 consecutive cases, we have had no deaths. As you know from your 
knowledge of the physiology of the sensory root, there can be no regeneration 
after the root has been severed so that the operation is in every way a rad- 
ical one in its effects.’’ 

Adson, of Mayo Clinic, in a recent article in the September number of 
Surgery, Gynecology and Obstetrics, under the heading of preservation of the 
motor root of the gasserian ganglion, describes the technic employed since 
last March in nine consecutive cases. The operation consists of exposing the 
ganglion through an oblique incision of the skin; temporal fascia and tem- 
poral muscle situated 1 em. in front of the ear, and extending upward and 
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backward from the zygoma for 7 em. This is followed by a decompression, 
opening in the skull which is about 3 em. in diameter, after which the dura 
is elevated and the middle meningeal artery is ligated, the third branch iden- 
tified and dissection carried upward, elevating the dura from the arachnoid 
which is attached to the ganglion until pulsation can be seen above the gan- 
glion (Fig. 1). The arachnoid is then opened exposing all sensory root fibers 
and the outer part of the ganglion. After bleeding is controlled the retractor 
exposes the posterior margin of the ganglion along with the sensory root. 
A small dissecting hook, placed over the small root fibers, is retracted gently 
downward and forward, elevating the posterior sensory root fibers and the 
posterior margin of the gasserian ganglion on the mesial side. Hook B 
catches the mesial side of the sensory which is elevated by retractions down- 
ward and upward to expose the motor root lying in a fasciculus underneath 
and independent of the sensory fibers. The sensory roots are divided and 
the motor tract recognized, first as to its location, again by having a dis- 
tinct sheath apart from the sensory bundle of fibers. In a recent letter from 
Dr. Adson relative to the result of operation of trigeminal neuralgia, he 
informs me that ‘‘In two hundred and eight patients operated upon for 
trifacial neuralgia there were two who suffered a return of pain, and these 
two cases were not true recurrences, but the result of failure to resect all of 
the root, which operations were performed during my first year of experience 
in this type of surgery. I hardly feel that the word ‘recurrence’ can be 
used in connection with this disease, for when once the root is divided it 
never regenerates, and the return of pain must be caused by the failure on 
the part of the surgeon to divide all of the fibers. These patients in whom 
the pain returned were among the cases operated when the old technic was 
followed in which a headlight was used. Since adopting the illuminated re- 
tractor, however. I am able to see all of the fibers and we have not had any 
cases of patients returning complaining of pain. We have also perfected the 
preservation of the motor root.’’ . 

At present, approach to the ganglion and sensory root is made through 
the temporal bone at the level suggested by Cushing and Lexer. The inci- 
sion used by the author is a longitudinal one extending upward for about 
three inches from the preglenoid tubercle on the zygoma. A simple trephine 
opening is made through the squamous portion of the temporal bone, and 
the opening enlarged with bone-biting forceps. The method of making a 
large flap of muscle, periosteum, and bone is quite unnecessary, since the 
longitudinal incision obviates injury to the temporal branch of the facial 
nerve and assures a disappearing scar in the hair line. The operative opening 
is enlarged downward as far as possible rather than upward, as the field is bet- 
ter exposed thereby, and less retraction of the temporal lobe of the cerebrum 
is necessary. Upon raising the dura mater by sponge dissection, from the 
floor of the middle cranial fossa, it may become necessary to identify several 
landmarks. These are (1) the foramen spinosum, through which the middle 
meningeal artery enters the cranial cavity. (2) the foramina ovale and rotun- 
dum containing the mandibular and maxillary divisions of the trigeminal 
nerve; and (3) the gasserian ganglion with its sensory root. 
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In a few operative cases I have witnessed, an@ four I have performed, 
the grayish pink color of the sensory fiber was in-contrast to the white glis- 
tening fibers of the motor tract. Frazier uses faradization in determining the 
complete severance of the sensory root. 

In the March number of Surgery, Gynecology and Obstetrics, Kanavel 
and Loyal E. Davis, of Chicago, have given some valuable data as to the 
typographical anatomy, which will take but a few minutes of your time to 
deseribe. The anatomical landmarks are of invaluable aid to the successful 
operator. The principal landmarks, as stated before, are the (1) preglenoid 
tubercle of the zygoma about 1 em. from the external auditory canal. (2) 
The foramen spinosum through which the middle meningeal artery enters 
the cranial cavity. (3) The foramen ovale and rotundum containing the 
mandibular and the maxillary division of the trigeminal nerve. (4) The 
gasserian ganglion. 


Fig. 2.—Showing foramen spinosa in the squamous portion of temporal bone. 


In a hundred skulls examined, the average distance from the internal 
surface of the squamous portion of the temporal bone opposite the preglenoid 
tubercle to the foramen spinosum is 2.47 em., the minimum distance is 1.9 em. 
and the maximum distance 3.4 cm. The foramen spinosum in 4 per cent was 
continuous with the foramen ovale. 

Anatomical specimens of the temporal bone, which I shall exhibit later, 
show the foramen spinosa within the squamous portion of the temporal bone 
at its articulation with the great wing of the sphenoid. This anomaly is well 
to note since the foramen spinosum is usually found in the great wing of the 
sphenoid and to the sphenosquamous articulations the dura is more adherent, 
and such a diversity could confuse the operator. Again marked grooves 
running anterior posteriorly are present. These depressions of such depth 
caused by cerebral convolutions of the temporal lobe are readily mistaken 
for the true operative field and serve as attachments tc the dura; (2). the 
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middle meningeal artery “divides as it leaves the foramen (Fig. 2) into six 
distinct variations, the larger percentage gives off single anterior and pos- 
terior branches. (This is a valuable point in approaching the meningeal 
artery at its root.) Furthermore there is the bony prominence overlying the 
foramen spinosum just anterior to it, found in 41 per cent of the cases, which 
makes it difficult in tying the middle meningeal at its base. 


With anatomical points anticipated, the safety and speed of an operation 
is assured. The danger of this operation is (1) hemorrhage (this can be 
venous or arterial), the venous hemorrhage occurring in the field of operation 
from the middle meningeal plexus which can be controlled by use of small 
cotton sponges (small dental cotton sponges) or by small strips of gauze. 
In lifting the dura the petrosal sinus can be injured or when cutting the 
posterior sensory root of the ganglion, injury may occur to the cavernous 
sinus. Arterial hemorrhage can be controlled by ligating the middle menin- 
geal artery, with due regard to a contributory branch found coming through 
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Fig. 3.—Elevation of the divided posterior sensory root fibers exposing the motor root 
as an independent fasciculus entering a separate sheath beneath the ganglion body before 
submerging into the third branch of the gasserian ganglion. (Adson,) 


the foramen ovale. Dr. Frazier instead of ligating, simplifies his technic by 
packing the foramen spinosa with sterile cotton using a dental packer for 
such purpose. Most operators ligate only once. In three of our cases we 
ligated below and above, and cut between, the last case we packed with 
cotton. The first branch of the facial nerve is exposed at the hiatus fallopii 
and the greater superfacial petrosal branch crosses the field of operation 
to the sympathetic plexus and sometime makes an exit from the foramen 
ovale which would account for temporary facial paralysis in some cases 
recorded. The upright position is likewise an aid to diminish hemorrhage. 
Another danger is injury to the brain by possible forcible retraction or per- 
foration of the dura when separating it from the floor of the middle fossa, 
and finally misinterpreting the anatomical anomaly so frequently encountered. 
Speed of the operator must be considered as a factor as well as a well chosen 
anesthetist. In the cases I am about to report, nitrous oxide oxygen was 
employed by Dr. Warner, an expert, on the Providence Hospital staff. 
Traumatic keratitis is overcome by immediate protection of the cornea 
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from abrasion during and following the operation. A well supplied shield 
worn for ten days to two weeks, followed by the use of protective glasses, 
has brought the patients up to the present time free from any trophic dis- 
turbance. 

Dr. U. T. Coughlin ‘in an article (Surg., Gynee. and Obst., 1921) de- 
seribing the section of the sensory root of the fifth cranial nerve, under 
local anesthetic claims he had trouble with bleeding and trying to maintain 
the head in position by the general anesthetic; however, my preference 
would be nitrous oxide and oxygen or ether, since the danger of secondary 
hemorrhage following local anesthesia is greater. I will state that at no 
time during my operation was I concerned about the anesthetic given and 
furthermore after severing the sensory root, the patients came out from 
under the anesthetic sufficient to determine by the insensibility of the cornea 
and side of the face, that complete severance of the sensory rov. was 
affected. 


The accepted modern, and most successful, treatment of trigeminal neu- 
ralgia is aleoholie injections for temporary relief, and severing the posterior 
sensory root of the gasserian ganglion for absolute relief. 

Alcoholic injections have entirely supplanted the so-called peripheral 
operation and are recommended as the only means of affording relief when 
the major operation is not clearly defined. 

Irritation of the sphenopalatine ganglion is often mistaken for trigeminal 
neuralgia and can be differentiated by injections through the nose in the 
region of the ganglion with 6 em. Sleuder’s solution .of 5 per cent phenol 
aleohol or aleohol with 1 per cent cocaine. The pain persisting establishes 
the major form of tic douloureux. With regard to the period of relief 
afforded, it has been my experience as well as others, that alcoholic injec- 
tions not infrequently become less potent as time goes on. The degree of 
relief is less with successive injections and returns with greater severity 
than before. Some clinicians claim that the fourth injection in so many 
vears often fails to give any relief whatsoever. A recent case, as a temporary 
expedient, was injected into the foramen ovale with a long subdural needle, 
with pleasing results, but is returning in the fall to undergo the gasserectomy. 

The major operation has been looked upon as bloody, dangerous, and 
deforming. The improved technic eliminates these claims as deterring fac- 
tors, and further the mortality of 360 cases by Dr. Frazier has been only 
one-half of one per cent and my four consecutive cases to date have all 
proved successful. This is the case notwithstanding that one was past 
seventy-two years, another seventy, another thirty-eight and last fifty-two; 
the majority over fifty years of age. 

Mrs. M. V. B., age seventy-two, fifteen years back had a sudden intense 
shooting pain along the supra- and infra-orbital branch of the fifth nerve 
which lasted several hours and recurred at intervals of three to four weeks, 
the longest interval three months. During the winter, and on damp cold days, 
the pains were more intense and more frequent. The taking of food or the 
drinking of cold water excited the paroxysm and kept her in mortal terror 
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of recurrent attacks. Eleven years ago she had her teeth extracted and 
finally submitted to injections of alcohol into the supra- and infra-orbital 
branches which afforded her relief for several years but later the pain re- 
curred with greater intensity. 

Physical Examination.—The patient was undernourished, showed evidence 
of intense suffering, the face was drawn to the right side, and hypersensitive 
even to light and gentle touch of skin. Lachrymation and an increase of buc- 
cal secretions attended attacks. Subsequent x-ray investigation eliminated 
any sinus involvement. Wassermann test negative; urine contained indican 
and serum albumen but M.E. negative; blood pressure—systolic 250, diastolic 
100; was given butyl chloral hydrate (B.C.H. 5, glycerine 10, aquae q.s. ad. 60) 
with caution during attacks, with transitory relief. Blood pressure after at- 
tacks was 8.8. 162 and D.S. 85. After observing the attacks continuing with 
unabating violence and patient growing weaker I decided to operate by sever- 
ing the posterior sensory root. 


EXHIBIT SHOWING AT A MOMENT’S GLANCE CASES PRESENTED 


1 2 3 + 
NAME Mrs. B. Mrs. A. Mrs. C. Mrs. N. 
COLOR Ww. W. W. W. 
GENDER F. F, F. F. 
AGE 72. 38 70. 53. 
LOCATION right sup. br. left 3 br. right inf. br. right sup. br. 
TIME OPERATION 414 hr. 6 hr. (3 stages) |3% hr. 3 hr. 
HEMORRHAGE moderate. severe. moderate. moderate. 
DISFIGUREMENT ;none. none. none. none. 
DATE- OPERATION May 26, 1922. | Feb. 9, 1923. Feb. 12, 1923. |Mar. 16, 1923. 
MASSETER REFLEX plus. plus. minus. minus. 
KERATITIS negative. negative. negative. negative. 
PARESTHESIA jminus. plus. plus. minus. 
ANESTHETIC nitrous oxide and| nitrous oxide and/|nitrous oxide and| nitrous oxide and 

oxygen. oxygen. oxygen. oxygen. 

CONDITION OF TEETH|extracted. extracted. extracted. good condition. 
BEFORE OPERATION 


Patient was admitted at Providence Hospital, May 25, 1922, and pre- 
pared for operation. The right side of skull was shaved and usual prep- 
arations instituted. Placed in extreme Fowler position and head supported 
with a head rest; nitrous oxide oxygen administered by Dr. Warner, of the 
Providence Hospital staff. A longitudinal incision made, extending upward 
about 8 em. from the preglenoid tubercle of the zygoma, temporal fascia 
was opened obliquely, exposing the temporal muscle and the fibers separated 
exposing the pericranium. To increase the exposure of the skull, the tem- 
poral fascia was cut along the upper border of the zygoma. A simple 
trephine opening was’ made through the squamous portion of the temporal 
bone, and the opening enlarged downward as far as possible rather than 
upward thus avoiding the posterior branch of the middle meningeal artery 
and giving a better field and less retraction of the cerebrum. Upon raising 
the dura by sponge dissection of the middle cranial fossa, there was more or 
less hemorrhage which was easily controlled. The branch of the middle 
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meningeal artery was traced back to the foramen spinosum and a small amount 
of surgery wax inserted around its base. A small blunt hook with an eyelet 
carrying a silk ligature was placed around the vessel and tied. Further 
dissection upward and to the left disclosed the ganglion. The covering of 
the ganglion was opened after locating the superior and inferior maxillary 
branches, and the fibers of the sensory tract separated in mass from the 
motor root, they were severed by right angle knife. At this stage the pa- 
tient came from under the anesthetic sufficiently to determine the insensi- 
bility of the conjunctiva and gave assurance that the operation was suc- 
cessful. The fascia of the temporal muscle was closed with several inter- 
rupted sutures and the skin closed by a subcuticular suture. 


Mrs. C., age seventy, consulted me Feb. 8, 1923; had suffered five years 
with pain along the inferior maxillary nerve; the nerve had been injected 
and peripheral operation performed two years previously by Dr. Shipman 
of Baltimore. Patient claims the neuralgia began after the extraction of 
the inferior molar on the right side. Paroxysms grew more frequent until 
finally, consulting a neurologist, Dr. Stout of this city, she was referred to 
me for operation. A radiogram was taken and no bone involvement dis- 
covered. She has gained two and one-half pounds since the operation, and 
aside from slight paresthesia, is completely relieved of all her suffering. 


Mrs. A., age thirty-two, has been under my personal care for five years, 
having severe attacks of trifacial neuralgia growing steadily worse. Al- 
coholic injections at intervals of six months afforded temporary relief only 
to be abandoned. 


Dr. Crighton performed a peripheral operation on the inferior maxil- 
lary branch with no result. On October 30, 1922, she consulted me again. 
All three branches were involved during the attacks and paroxysms were 
more violent and frequent, especially during damp cold weather. She was 
taken to Providence Hospital and prepared for operation November 13, 
1922. Upon raising the dura, a branch of the middle meningeal artery was 
torn which was controlled by packing, and further operation delayed. After 
a few days packing was removed and the second stage operation undertaken. 
The field of operation on account of previous bleeding was w.th difficulty 
outlined, but all the fibers of the sensory tract were not severed due to the 
delayed return of eye reflex. Finally, the 9th of February the third stage 
was performed and posterior fibers severed in toto. The experience of this 
case was of value, since the complete severance of the posterior fibers is 
now assured by using the unipolar electrode of Frazier and by the more 
complete illumination afforded by the electrical retractor. The use of muscle 
tissue or better, surgeon’s wax, to control the hemorrhage, also plugging the 
foramen ovale, reduces the time and safety of the operation more than one- 
third. 

The fourth case, Mrs. N., age fifty-three, fifteen years ago, first noticed 
a darting pain in right cheek and lips; consulted a dentist thinking the 
teeth were the cause of the pain, and was told the condition was incurable. 
The paroxysms growing more severe and more frequent, she had alcohol 
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injected, in 1919, which afforded relief for six months; had second injection - 
in 1920 with no relief; pain growing steadily worse, she consulted a neurolo- 
gist, who advised an operation. 

After operation felt fullness in ear which has disappeared and practically 
no scar remains buried in hair line. Anesthesia of eye present, but general 
condition excellent. Has no semblance of pain and feels perfectly well. 


DEDUCTIONS 


It does seem that severance of the sensory root of the gasserian ganglion 
should be thought out and performed more frequently than heretofore, in 
view of the diminished risk attending operation, improved technic, and low 
mortality. 

The lack of sensibility and anesthesia on one side of the face as a result 
of these operations does not in the least incommode the activity of future 
good health, and the gratitude of relief overshadows the few after cares of 
the eye that is entailed. 

Results to date show that the best that can be accomplished in extra- 
cranial surgery is relief for a time but no assurance of a cure and a cer- 
tainty of a return of symptoms in greater magnitude than before. To doom 
a patient to the eternal hell of morphine for relief is cruel, unscientific, and 
should meet with a determined stand on the part of the medical, surgical, 
and dental profession. | 

_- Members of the dental profession can by prompt eradication of all 
infections of the mouth prevent the development of trifacial neuralgia; if 
cases are advanced advise the radical operation, and not temporize with 
injections which only afford temporary relief. 

Finally if neurological surgery never reached beyond the achievement 
of a successful relief to these most unfortunate individuals it has triumphed 
in this sphere, to command your strongest support. 
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WHEN RADIOGRAPHY IS USED TO THE GREATEST ADVANTAGE 
IN ORTHODONTIA* 


By CuaRENCcE O. Simpson, M.D., D.D.S., St. Louis, Mo. 


T is a privilege to speak before a society which for twenty-two years has 
convened annually to intensively study a branch of dentistry. The rapid 
progress in orthodontia, and the general standard of orthodontic practice 
is evidence of the influence of this society, and the organization of similar 
groups for the development of other specialties proves the wisdom of your 
plan. Unquestionably the influence of the American Society of Orthodontists 
has marked its members with the initiative and confidence, which has re- 
sulted in leadership in their respective communities. 

The attainments and professional status of orthodontists emphasize their 
evident neglect of the full advantage obtainable from radiography. The 
limited use of radiography in the general practice of dentistry is partially 
explainable, but these explanations should not apply to you who are con- 
centrating on one phase of practice. Why seek the aid of engineering 
pediatrics, dietetics, endocrinology, psychology, and art, but neglect radi- 
ography? This inconsistency is comparable to a surgeon who delves into 
every collateral science, but fails to have ocular deficiencies corrected that 
he may clearly see the field of operation. 

It may appear presumptuous for an interloper to suggest reforms in 
orthodontia, but this is defensible by comparison. In conversation a few 
minutes ago, one of your representative members said, ‘‘Orthodontists should 
lecture to dental societies to educate dentists in the need and benefit of or- 
thodontie treatment, for if orthodontists do not do it, who will?’’ There- 
fore, if one who through the experience of limited practice appreciates the 
value, does not tell you what radiography offers, who will? ‘ 

A few orthodontists have long been active investigators and enthusiastic 
advocates of radiography, others use radiography extensively, but observa- 
tion and inquiry compel the conclusion that the great majority of ortho- 


ik *Extracts from a lecture before the American Society of Orthodontists, Chicago, April 
4923. 
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Fig. 1.—A general examination during secondary dentition, including occlusal views of both 
arches. 


2: Fig. 3. 
igs. 2 and 3.—Extraoral views which may be used for the posterior regions to avoid 


F 
the discomfort of intraoral examination. They are of special advantage in viewing the 
third molar regions, and the root inclination in relation to the occlusion. 


dontists resort to radiography only in exceptional cases. Probably the rea- 
sons for this negligence are, the habit of depending upon clinical evidence, 
an imperfect conception of the advantages of radiography, and procrastina- 
tion in deciding upon a radiographic examination. 


° 
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With congenitally absent teeth or supernumerary teeth occurring in a 
small proportion of cases, the treatment is often based on the position of 
the erupted teeth with the assumption of the normal quota being present, 
and the course of least resistance is to await complications before resorting 
to x-ray examination. However, acting on an optimistic ‘‘hunch’’ with the 
evidence visible above the ‘‘water line,’’ is including too great a factor of 
error for efficient practice or honest service. Clinical experience and highly 
trained judgment are valuable assets in diagnosis, but they do not supersede 
the information disclosed by radiographic examination. The usefulness of 
radiography has been restricted by failure to appreciate important but the 


Fig. 4.——A combination of lingual and occlusal views for the localization of an impacted 
deciduous molar and a malposed unerupted premolar. 


less spectacular applications in orthodontia. Merely determining the pres- 
ence or absence of erupted teeth is a small part of the information obtain- 
able, yet this is a prevalent orthodontic conception of the utility, and a 
common limit to the efforts of radiographers. 

Some of the uses of radiography in orthodontia may be briefly described 
as: (1) Disclosing the presence of the normal dentition, supernumerary teeth, 
or anomalous formations. This service should be continued in orthodontia 
cases until the position of the third molars is established, or their presence 
excluded. (2) Determining the exact location of wnerupted teeth. Occlusal 
views in combination with lingual views offer the most accurate method of 
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Fig. 5.—An illustration of a case in which the excessive application of intermaxillary ap- 
pliances has inclined the first molars distally. 


Fig. 6.—An occlusal view of extreme maxillary deformity. 


localization. (3) Determining the position of unerupted teeth. Thorough radio- 
dontie examinations correctly show the position of unerupted teeth, where 
careless examinations or faulty technic may be misleading. (4) Determining 
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the form and approximate size of wnerupted teeth, and the root formation of 
erupted teeth. Ingenuity in projection will usually record tooth form cor- 
rectly, and a long target-film distance will eliminate magnification in radi- 
ographic measurements. (5) Determining the state of development of un- 
erupted permanent teeth in deciding upon the removal of deciduous teeth, and 
the maintenance of space. Physical tests and tables of eruption periods are 
notoriously unreliable. (6) Disclosing the condition of pulpless teeth before 


Fig. 7.—Occlusal views before and after orthodontic treatment for six months. Showing the 
appliances in operation, and a striking record of the improvement in arch form. 


deciding upon the character of orthodontic procedure. The early removal of 
teeth having an unfavorable prognosis, often permits a modification of the 
loss by orthodontic treatment. (7) Establishing the relation of teeth to ad- 
jacent anatomic landmarks. The location of the incisive foramen, malar proc- 
ess, lingual tubercle, and mental foramen are sufficiently constant to serve as 
landmarks in calculating the normal position of the adjacent teeth. (8) 
Showing orhodontic appliances in operation, and the results of orthodontic 
treatment. Occlusal views show the adaptation of appliances, and the arch 


704 Clarence O. Simpson 


form at different stages of treatment, for record and demonstration purposes. 
Lingual views show the adaptation of appliances, and root movement under 
treatment with possible warning of the incorrect application of force. (9) 
Studying bone characteristics and changes. Since there is a marked variation 
in the alveolar structure of different individuals, it should be considered in 
the movement and retention of teeth. Also, the bone changes incident to 
orthodontic treatment should be an index to the progress and prognosis. 
(10) Recording facial development. Since orthodontists in the endeavor to 
correct facial deformity depend upon photographie records for caleulation 
and comparison, suitable profile radiographs will materially increase the in- 
formation regarding facial structures. (11) Examination of the sella turcica 
in the diagnosis of infantilism. Although pituitary disorder is probably not 


Fig. 8.—A radiographic profile record disclosing the relations of the hard and soft tissues. 
The image of the hair is visible in the negative and print. 


so directly related to dentitional deficiencies as is thyroid disturbance, there 
is need for further investigation. The anatomic variations in sella turcicae 
require extensive study of the subject before attempting to distinguish path- 
ologic changes. 


To use radiography to the greatest advantage in orthodontia, x-ray ex- 
aminations must be made a routine practice. A general radiodontice survey 
should be combined with the clinical examination and study easts in the 
preliminary diagnosis of every case. Diagnosis is a paramount factor in the 
efficiency of orthodontic treatment, and radiography is indispensable to cor- 
rect diagnosis. Periodic radiodontic examinations should be made during 
the course of treatment, although there are no apparent complications to 
suggest them. By revealing unsuspected developments, this will prove ad- 
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vantageous in a sufficient number of cases to justify it in all. In addition 
it will supplement the records, and provide data for rational conclusions in 
clinical orthodontics. Impressionistic diagnosis and empirical treatment im- 
pair professional service and impede professional progress. Orthodontists 
cannot disclaim negligent methods until the unrestricted aid of radiography 
is adopted by routine examinations. ; 

A closer cooperation of orthodontists and radiodontists will be of mutual 
benefit in improving the standard of practice, and stimulating investigation 
along new lines. This society should have a standing committee to evolve 
the practical application of radiography to orthodontia, and it would be an 
esteemed privilege to cooperate with a group for that purpose. Individual 
efforts are handicapped by not having experienced counsel, and discouraged 
by a lack of reciprocal interest. Only active cooperation between the spe- 
cialities, and a campaign to impress the necessity will hasten the time when 
radiography is used to the greatest advantage in orthodontia. 


DISCUSSION 


Dr. Waugh—tIt is always a pleasure to hear Dr. Simpson’s presentations. His contribu- 
tions in radiology have been important in their relationship to orthodontics and I feel that we 
owe him a debt of gratitude. 

About seven years ago in giving a report as correspondent of the Dental Society of the 
State of New York, our subject was ‘‘Radiology in Dentistry.’’ We sent a questionnaire 
to some two hundred and sixty or seventy teachers, leading practitioners in various specialties, 
and the first question on that list was, ‘‘Can dentistry be honestly practiced without the 
unrestricted use of radiograms?’’ The answers were so practically unanimous that the sum- 
mary of the answers to that first question was formulated in these words and published in 
the literature, ‘‘The unrestricted use of radiograms is essential to honest dentistry. ’’ 

As the years have gone along that thought has been in my mind and as I have used radiog- 
raphy unrestrictedly it has become more and more deeply my conviction. When I say den- 
tistry, that certainly includes our specialty. I believe and have believed for years that any 
man in orthodontics, in the light of present knowledge who doesn’t either make or have made 
a preliminary radiodontic examination of the jaws before he makes his diagnosis, just as he 
makes impressions and casts for study and outline of treatment, is not in the light of present 
knowledge practicing honest orthodontics. 

We look at radiograms as a very difficult time-consuming thing in practice. The den- 
tist in general practice also did at first. He felt that it took a lot of time and he was al- 
ready too busy, but I want to say to you as I said then to the general practitioner, that 
the amount of time saved because of correct procedure will much more than compensate 
for the time that it takes to have radiograms made even in your own office. 

To make complete radiograms of the mouth together with plaster impressions we allow, 
day in and day out, forty minutes, and it is seldom that we require all of that time. Those 
who wish to cut down every moment and not take time to visit with the little patient can 
accomplish this in twenty-five or thirty minutes which is surely a short time to consume in 
the obtaining of impression and radiograms, 

In making radiograms of the mouth, we feel that the contribution of the essayist of the 
occlusal view has been a very helpful one. At first I was rather disappointed because of the 
lack of definite detail, because of superimposition of teeth and other hard tissues, but after 
studying a number of occlusal views, one learns to interpret certain landmarks that give a 
great deal more knowledge than one was at first able to read out of the radiogram. For ex- 
ample, take an impacted canine. The lingual view shows more or less the horizontal posi- 
iton of the tooth. The desirable thing to know, however, is whether it is wise to attempt 
to move that impacted canine to normal position or have it surgically removed. I think this 
decision depends upon the location of the apex of that root and the occlusal view helps 
us better than any other way to obtain the position of the apex. So it is with other teeth 
in the mouth, although the superimposition of teeth rather clouds the field so that one can’t 
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always tell exactly where that apex is, but it is the most nearly reliable method so far offered. 
Then there are the two lateral views that one should take and then in addition to this small 
films of all areas that are not already shown in the occlusal view and the lateral views. 


The essayist has emphasized that it isn’t wise, if one wants exact detail, to include too 
large an area of the jaw in the picture. That is true. The general pictures or the extra oral 
views, are more for the purpose of giving one a general survey and of directing suspicion to 
any given area, and then if one wants a picture of maximum efficiency the small film of that 
particular area is the one that shows the most clearly and positively. Therefore, we feel that 
the intraoral films after all are most valuable and should be used in every case. 

The essayist has emphasized at various times some factors that may be determined by 
the use of the radiogram. In most of these I wish to agree with him. In one important one, 
however, I wish to explain my objections. I agree with him that in the number of tooth 
follicles in their position, and in the stage of development the radiogram is positive. I can- 
not, however, agree with him that it permits us to determine the size of the developing fol- 
licle, or of the developing enamel cap of the tooth, because after all we obtain only a shadow. 
Even the occlusal view is not truly accurate because we are throwing just a shadow and 
the tooth may be somewhat rotated, and so we are getting a shadow of an oblique section 
of the tooth rather than a direct labial or lingual one, or if it is an occlusal view the tooth 
may be somewhat tipped so that we get an elongated shadow instead of a straight transverse 
shadow of the tooth. So those who are deeply interested in the plotting of the exact future 
size of the jaw from the amount of tooth material that they are able to measure, feeling 
that the radiogram will give them a sufficiently accurate size of the future permanent teeth 
to direct them with any degree of accuracy as to the necessary size for the future jaw to 
accommodate the erupting teeth, are demanding of radiograms an accuracy which it is im- 
possible for them to give. 


Profile radiography as shown by the essayist is most interesting. May I say a bit 
facetiously as he did of the orthodontist and photography, that I am not so sure whether 
he is showing this to us because of its great scientific value or because of the publicity he 
desires in drawing attention to his specialty. (Laughter.) 

I shall run through a few slides hurriedly to emphasize what has been said. It is our 
custom at the first sitting with the little patient when anything definite is to be done to make 
plaster impressions and to take a complete set of radiograms. Forty minutes is allowed as 
routine and it is ample time and allows us to visit and have a pleasant time with the patient. 

We radiograph in every case all areas where there are permanent teeth still to be 
erupted. I am not sure whether I am going to advocate the radiographing of those areas 
in the mouth where the permanent teeth have erupted and the tissues seem normal. It 
does not take long to do it, but those who feel that radiography is rather irksome I think 
would be safe in having radiograms only of those areas where there are follicles of perma- 
nent teeth still remaining in the jaw. 

If we make radiograms of a child under eleven years of age, we make no special effort 
with the intraoral film to get the third molar areas. Histologically, the follicle for the 
third molars begins to appear at about the fourth to fifth year. Those follicles will not 
radiograph in the average case until the child is ten to eleven years old (the earliest that I 
have ever seen was about eight years). In other words, calcic salts have not been laid down 
in those follicles in sufficient density to throw a shadow until we may say safely the ninth 
or tenth year. Therefore, we make no special effort when a child is under ten to radiograph 
those with intraoral films resting content with the extra-oral plates. I am not so very partic- 
ular whether we get them at that time provided there is nothing in the child’s general make- 
up to disturb us. We make a record in our chart that at the twelfth year they are to be 
radiographed to observe the development of the follicles of the third molars. 

(Some twenty slides from radiograms were described, showing missing follicles, super- 
numerary and malposed teeth and emphasizing points brought out by the essayist.) 

In closing I wish to repeat that I believe that the orthodontist who attempts to make 
a diagnosis and who outlines a treatment without a complete set of radiograms is not honest 
with himself nor is he honest with his patient. If he does not find it convenient to make 
the radiograms in his own office, then he should select a radiodontist who makes excellent 
radiograms. We know that the radiodontist is of wonderful help to the orthodontist. 
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We do not believe we need him so often in diagnosis as they do in general practice because 
in orthodontics, conditions are rather obvious. It is very largely in the average case the 
question of the presence and absence of follicles and of positions of malposed teeth. I 
think the orthodontist can learn very soon to make his own interpretation. 

Dr. Blumenthal.—Believing that we all progress and advance by our errors and taking 
it for granted that we all have more or less of a list of errors, I want to cite just one or 
two cases of sad errors which I have made and which may allow some of you to eliminate 
them perhaps from your growing list. The first was an error which I made some years ago in 
treating a little girl who came to my office with a large separation between the maxillary 
central incisors. She was a girl about twelve years old, and had a neutroclusion case. I 
diagnosed it immediately as an abnormal frenum; proceeded to correct the deformity as 
most of you would, removing the frenum surgically at the proper time; putting 
on retainers at what I thought the proper time, and held the teeth together for a period of 
about two years. As no other etiology was thought of, I considered that that would be suf- 
ficient time to mechanically retain the teeth. Within a year after the retainer was removed 
the space began to reappear. From a grateful patient, I had a patient who was not quite 
satisfied. I hesitated to close the space again, feeling that there must be some other cause. 
This started me in the field of radiography and to realize the necessity of radiograms. On 
radiographic examination we found a supernumerary tooth growing down just between the 
two central incisors, which accounted for the separation of the teeth. This mistake, al- 
though not serious, caused me a great deal of embarrassment, besides having to do the work 
all over again; and I think you will all agree that had a simple radiogram been taken when 
starting the case, it would have left a much more pleasant patient. 


Another case in which I erred, occurred not more than six months ago, due to the fact 
that I did not make any radiographic examination before the appliances were cemented in 
position, although I must say that a complete set of radiograms is now practically a routine 
procedure at my office, and same is done in almost every case before the appliances are made. 

The child came from a boarding school. It was all we could do the first visit to get her 
good graces and a set of plaster impressions. It was a neutroclusion case, the superior anterior 
teeth being in lingual occlusion causing the usual type of crowding in the premaxillary region 
and in this case the right maxillary lateral was markedly crowded. 

The gum tissue about these teeth naturally appeared unhealthy and I took it for granted 
that it was merely on account of the crowding of the teeth. The appliances were put on and 
the case started. After a few weeks of treatment, a sinus appeared above the right maxillary 
lateral incisor. A complete set of radiograms were now taken, which showed that the 
right maxillary lateral incisor root was hardly half developed, the apex being wide open and 
the area above same appearing as an alveolar abscess. Heat and electric tests proved the 
tooth non-vital. The radiogram of the left maxillary lateral incisor showed a completely 
formed root so I felt certain that my appliance of only a few weeks could have by no means 
caused this extensive pathological condition. I naturally had to send for the parents before 
proceeding further and explain the entire situation. I believe you can all readily understand 
how much more pleasant it would have been if I had taken radiograms at first, which would 
have shown the pathological condition and would have let us out a whole lot easier. 

I wish to thank Dr. Simpson for the privilege of hearing such a splendid, helpful and 
interesting paper. 

Dr. Simpson (closing).—Just a few words to correct Dr. Waugh’s impression that the 
approximate size of unerupted teeth cannot be ascertained. In a paper before this Society 
four years ago, I demonstrated how with a target film distance of 18 inches the radio- 
graphie image of a central incisor situated an inch from the film was magnified only 2/10 
of a millimeter. Usually the unerupted teeth would not be an inch from the film. His 
contention that the inclination or rotation of the teeth would make the calculation of size 
independable, was anticipated in the statement suggesting ingenuity in projection which is 
a factor in the thoroughness of most radiodontic examinations. 

A relatively long target-film distance is required to minimize magnification and dis- 
tortion in radiographic images, and adequate voltage is indispensable to satisfactory oe- 
clusal views. With the type of radiographic equipment used by Dr. Waugh and many 
others, it is not surprising that such limitations as he deseribes would be encountered. 
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THE TECHNIC OF ORAL RADIOGRAPHY 


By Dr. CuareNcE O. Stmpson, St. Louis, Mo. 


REGIONS IN DETAIL (Continued) 
Maxillary Second and Third Molar Region 


(Continued from page 648.) 


Position of Head. Occlusal plane of maxillary teeth, horizontal. 


Vertico-horizontal Angle of Projection. Average 25 degrees. 
Modifications. Thirty degrees or more where there is a marked buc- 
eal inclination of the teeth, or the roots are unusually long. Twenty 
degrees or less as the teeth approach a vertical position, or the roots 
are exceptionally short. 


Mesio-distal Angle of Projection. Perpendicular to the median line. 
Modifications. Direct the rays from a more posterior point when 
the interproximal space permits, or the teeth are isolated. 


Placement of Film Packet. Wonger dimension horizontally. Upper third 
sharply bent throughout the entire length. Place packet to include 
the third molar region and extend mesially to the length of the 
packet; occlusally to include the cusps of the teeth in symmetrical 
relation to the side of the packet at the predetermined angle of 
projection. After the patient’s retaining thumb is placed, push up- 
ward and inward on the lower edge of the packet to closely adapt 
it to the curve of the vault. 


Retention of Packet. Thumb of patient’s opposite hand placed slightly above 
the center of the packet. 


Spark Gap. 4% to 5 inches. 


Exposure. 130 to 180 milliampere seconds at an 18-inch target-film distance. 


Explanatory Description. The maxillary second and third molar region 
presents the greatest difficulty in examination of any region in either arch, 
because of the relation of the malar process and malar bone. Where the 
length or position of the teeth necessitates a vertico-horizontal angle of 
more than 20 degrees the malar bone is usually superimposed on the apices. 
When the lower border of the malar bone, which is the denser and thicker 
portion, is projected near the apices of the teeth, a higher or more postertor 
position of the tube is indicated. 

Since the lower border of the malar bone curves upward and backward 
from the malar process, it is desirable to direct the rays from a point as far 
posteriorly as practicable. With an isolated second or third molar it is 
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usually possible to direct the rays under the malar bone from the posterior, 
but with molars in contact the superimposition of the teeth limits the lati- 
tude of the mesio-distal angle. When the malar process obscures the second 


Fig. 1.—Position of film packet and retaining hand for the maxillary second and _ third 
molar region. 


Fig. 2.—Position of patient and cone for the maxillary second and third molar region. 


molar region at the normal angle of projection, it is often possible to obtain 
a better view from a more anterior position of the tube, directing rays almost 
perpendicular to the mesio-buceal angle of the second molar. 
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Most operators use a higher vertico-horizontal angle of projection than 
necessary for the second and third molar region, and in many eases a surpris- 
ingly low angle of projection is desirable. Insufficient penetration and ex- 


Fig. 3.—Typical views of the maxillary second and third molar region where the malar pro- 
cess and malar bone is superimposed on the roots of the teeth. 


Fig. 4.—Typical views of the maxillary second and third molar region where it is possible 
to project the malar process and malar bone above the roots of the teeth. 


Fig. 5.—An illustration of the teeth being superimposed by the rays having been directed 
from a point too far posteriorly, and the result of correcting the mesio-distal angle of pro- 


jection. 


posure is a common mistake in the examination of this region. A longer 
exposure may not compensate for the structures encountered, hence the in- 
crease in penetration which is recommended. 


(To be continued.) 


* 
4 
. 


ABSTRACT OF 
CURRENT LITERATURE 


Covering Such Subjects as 


OrTHODONTIA — ORAL SuRGERY — SuRGICAL OrTHODONTIA — DENTAL RADIOGRAPHY 
It is the purpose of this JournaL to review so far as possible the most important literature as it 


appears in English and Foreign periodicals and to present it in abstract form. Authors are re- 
quested to send abstracts or reprints of their papers to the publishers. 


Srl 


Dental Thoughts of a Century Ago. Editorial in the Dental Summary, April 
1923, xliii, 4. 


According to the editor a work published more than a hundred years 
ago by L. S. Parmly, a London dentist, shows much vision. Upon the struc- 
ture and functions of the mouth depend the health, beauty and strength of 
the body, in a marked degree. The art of preserving the teeth and gums is 
one of great importance, since because of the mistaken requirements of the 
culinary art these demand much attention. A knowledge of this art should 
extend in practice to the earliest period of life. Teeth when neglected de- 
velop conditions which act as a constant source of systemic disease. Vac- 
cination against smallpox shows what can be done for the eradication of 
one single disease, so what may we not expect from the development of our 
knowledge of preventing disease which arises from the state of the mouth? 
For these conditions are not only diseases in themselves, but they give rise 
to other affections as well. These affections may lay the foundation of ill 
health at any period of life. Hence due attention to the teeth acts as a 
preventive of general disease. Caries in addition to its bad effects on the 
child leads to disease in adult life. Teeth do not decay naturally. In a 
buried skeleton even, although the bones may crumble, the teeth remain 
intact. Decay during life is the result of the constant accumulation and 
action of offensive matter which causes a putrid fermentation which passes 
unnoticed oftentimes until the pain of toothache calls the sufferer’s atten- 
tion to the presence of caries. This is shown by the fact that caries begins 
between the teeth where matter most readily accumulates. As a result of 
complete cleanliness the teeth resist decay and all other outside influences. 
Accumulation of tartar breaks the connection between the teeth and gums 
and does much harm, finally leading to the shedding of the teeth. This 
noxious accretion should be carefully and promptly removed. There should 
be no unnecessary extraction of teeth, the indications for removal being mal- 
position, disease of the antrum and ulceration of the roots. Instead of ex- 
traction the teeth may be mended or capped when carious. The author has 
had much success with these practices. Although it is the custom among 
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dentists to extract all such teeth the author not only saves them but the 
results of the method are invisible to others. He has attached complete 
crowns when the body of the tooth is entirely gone; and the method of re- 
implanting teeth after extractions, as introduced some years before by John 
Hunter is now quite unnecesary. In suppuration of the maxillary sinus it 
may of course be necesary to extract teeth in order to evacuate the pus, while 
it is also necessary to wash out the cavity afterwards. Parmly illustrates 
his pocket apparatus for sealing teeth which comprises brushes, burnish- 
ers, ete., prepared silk for cleansing between the teeth and dental mirrors. 

This remarkable anticipation of modern dentistry is however clouded 
by the fact that Parmly did not reveal his secrets to his dentist readers, 
but kept them for his own property, including the nature of his filling 
materials. 


Odontogenous Infection. Kratz (Cologne). Deutsche medizinische Wochen- 
sehrift, March 1923 (supplement). 


The author coneludes his summary of our advances in this subject by a 
critique of the American doctrine of focal infection. Rosenau’s studies into 
the selective action on the tissues of pyogenic organisms have not been gen- 
erally known in Europe. Significant is the case of Antonius and Czepa of 
recovery from nephritis after proper treatment of the mouth, which was 
followed by similar cures of endocarditis. The doctrines of Fischer of the 
United States, which have caused so much interest and roused so much 
antagonism in Germany, are based largely on the researches of Rosenau. 
Monckeberg of Bonn objects strongly to the alleged embolic mechanism of 
these odontogenous infections. The author also quotes the adverse opinion 
of Snyder, an American pathologist, who while admitting that dental infec- 
tion may in theory account for these lesions of vital organs, adds that it is 
at present quite impossible to state what per cent of such lesions is due to 
such infection. According to Stengel the most frequent odontogenous infec- 
tions are anemia, arthritis, nephritis, endo- and myocarditis, while of local 
organs the eye, thyroid, stomach, gall bladder and appendix are favored. 
The author has never seen an arthritis cured by extraction of teeth. Hart- 
zell examined the pulpless teeth of many hospital patients and found them 
mostly infected, although whether these infected teeth were responsible for 
the diseases which brought them to the hospital is difficult to answer. Mostly 
the sick subjects did not complain of their teeth. The bacteria were found 
infectious to animals while extraction of the diseased roots appeared to 
benefit the patients. The author holds a middle course between both types 
of extremist. 


The Dental Hygienist in Public Schools. A. C. Fones (Bridgeport). The 
Dental Cosmos, January, 1923, Ixv, 1. 


Of the people of the United States, no less than 80,000,000 should need 
the services of the 46,000 dentists. But since the dentist is already a very 
busy man it is evident that there must be a class of public servants who shall 
be able to devote their entire time to the work of prophylaxis. In 1905 the 


jet 
} 
F 
3 


Abstract of Current Literature 713 


author trained the first woman in the profession of ‘‘dental hygiene.’’ At 
first she worked with children only, but later extended the service to adults. 
The author used her services in connection with the children among his own 
patients. Years were required to interest the city authorities, but finally 
$5000 was appropriated and a corps of women was formed who took a two 
years’ course in the new specialty. Eighteen out-of-town authorities had 
agreed to act as the faculty. The dental hygienist teaches the school chil- 
dren as to the proper diet, mouth care and general cleanliness. In addition 
she ean cooperate with the dentist in his practice. In Bridgeport these 
women have looked after 22,000 school children annually, and no child can 
now be promoted from the fifth to the sixth grade of the public schools unless 
it has a sanitary mouth. This crusade ought to bear fruit in time. The school 
children are required to take daily certain foods, notably whole wheat bread 
and one pint of milk, and to abstain from sugar. An offshoot of this move- 
ment is the proper diet of the pregnant woman, who must eat enough to 
supply the mineral matter for the fetus without robbing herself. Further, 
during the nursing period, this is no less important, especially in children ~ 
nourished with proprietary infant foods, which are often destitute of mate- 
rial necessary for their growth. The effects of the campaign were shown 
by the fact that the twenty-two Bridgeport bakeries were forced to make 
a sufficiency of whole wheat bread, which made it necessary to install a 
special mill to do the coarse milling required. 


Studies of the Relations of Types of Diet to Dental Caries. Russel F’. Rypins 
(Kansas City). The Journal of Dental Research, December, 1922, iv, 4. 


The mass incidence of caries begins at the third year and the period 
covered is 3 to 6 years as the period of mass incidence. There is a decreased 
incidence of caries among children on physiological diets, the advantage 
over children on unhygienic diets being about 21 per cent, which is about 
the same as the advantage of a sweet-poor diet over one rich in sweets. But 
even on the salutary diets there is much caries, 38.2 per cent on the so-called 
oral hygiene diet and 32.4 on the sweet-poor diet. A combination of the two 
hygienic diets gave a caries incidence of 35.7 per cent. There is a rapid in- 
crease of caries between 3 and 6 years of age, which more than doubles and 
this was taken into account. It is evident therefore that diet can cause no 
regeneration of human teeth and that there has been too much theorizing 
along these lines. Neither a perfectly balanced diet on the one hand nor 
one from which sweets are practically eliminated will do more than reduce 
somewhat the incidence of caries although the hypotheses to the contrary 
need not be abandoned outright but only placed on the defensive. 


Dental Patholegy in Ancient Egypt. Sir Armand Ruffer. La Semaine Den- 
taire, June 10, 1923, v, 23. 


Sir Armand Ruffer died in 1917 without having published his findings 
on dental pathology in Egypt of the XVIII and XVII dynasties as well as 
earlier and later. These have since appeared under the title, ‘‘Studies in 
the Paleopathology of Ancient Egypt,’’ which is published through the munifi- 
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cence of the University of Chicago. From this work numerous photographs 
with their legends have been reproduced in the Semaine Dentare. The 
subject is of much interest from the viewpoint of the evolutionary theory, 
as well as from the opposed one of the antiquity of present day diseases. 
From the prehistoric period come specimens which show attrition, super- 
numerary teeth, abrasion and complete disappearance of teeth in subjects 
of not advanced ages. Even at this period there are undeniable evidences of 
suppuration about the roots. In some specimens the alveoli of molars and 
bieuspids have been completely absorbed. In these prehistoric teeth may 
be seen deposits of tartar about the roots, while badly implanted teeth seem 
to have been not uncommon. These affections may be said to represent 
dental pathology before the advent of caries and pyorrhea. It is readily 
seen in certain cases that alveolar absorption exposes the roots of the molar 
teeth, while perialveolar inflammation is evident in the bicuspids and canines. 
Even in the predynastic period there is evidence of actual periodontitis 

(pyorrhea). alongside of simple alveolar absorption. In historical times 
” earies appears in a sporadic fashion. In the period of Cleopatra an ordinary 
case of ulcerated tooth following caries is in evidence. Caries could destroy 
completely the crown of a single tooth without any general tendency to 
this malady. 


Death Following Mandibular Anesthesia. M. Reinmdller (Rostock). Vier- 
teljahrsschrift fur Zahnheilkunde, 1922, xxxviii, 4. 


The author cites a number of fatalities following extraction under local 
anesthesia, and then relates one of his own in a man of fifty-eight who under- 
went an extraction for pyorrhea of a lower molar. After a latent period of 
48 hours ‘‘afterpains’’ set in, in reality due to infection of a thrombus. The 
latter was curetted away but patient became steadily worse with great swell- 
ing of the face, soft palate and anterior palatine arch. The jaws were locked. 
Temperature of 38.5° C. No signs of fluctuation, and needle puncture brought 
away nothing. For a period of three days patient seemed to improve, but 
evidences of secondary infection were then apparent in exophthalmos and 
chemosis followed by chills, all pointing to thrombosis of the cavernous sinus 
of the affected side. The pus found in the latter on autopsy was fetid. None 
of the other venous sinuses of the brain was compromised. To the sinus 
thrombosis was added meningitis as a cause of death. The purely local 
symptoms originating in the mandible could probably be termed a form of 
Ludwig’s angina, which is capable of destroying life in several ways without 
intracranial infection. 

Since the act of extraction was bland the mischief originated in the 
anesthetic injection. The latter is known to cause a harmless train of 
symptoms which may be visualized as a mild infection. In addition to over- 
looked contamination with the streptococcus, there is also the likelihood of 
puncture by the needle of a blood vessel (vein) with the setting-up of localized 
thrombophlebitis which under unfavorable circumstances may be propagated 
to the brain. 
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EDITORIALS 


Commercial X-Ray Laboratories and the Profession 


ITH the early development of radiography many men without profes- 
sional training founded commercial laboratories because they saw the 


financial possibilities. 


A few of these men were interested in radiography from a scientific 
standpoint, but most of them saw only the financial side. Because of this, 
many of the results were not the best and» methods were followed which 


were not approved by the profession. 


Very early in the development of radiography these unprofessional lab- 
oratories adopted the plan of doing what had been done in previous years 
by professional men, but which had been abandoned by all but a few. 
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The paying of commissions became a very popular practice. In some 
localities the practice of paying commissions was not only followed by com- 
mercial laboratories, but men in the profession have been known to accept 
fees for the reference of work. We can readily understand that a man who 
has no professional ideals, who opens an ‘‘X-Ray Laboratory’’ as a finan- 
cial proposition, will be very easily induced to pay commissions or to divide 
the fees. Unprofessional x-ray laboratories are taking this plan of obtain- 
ing business; as it is the only one they ean offer that gives them any advan- 
tage in competition with laboratories or radiographers who have a profes- 
sional standing. 


It is unfortunate that a percentage of the dental profession has such a 
lack of professional ideals that they will refer patients to the commercial 
laboratory that pays the largest commission. In fact, certain professional 
men have come to the point where they regard the return of a percentage 
of the fee as a part of their legitimate income. The result is that practically 
everything is referred to the radiographer whether a radiogram is indicated 
or not. ‘This course has some advantage from the standpoint of efficiency, 
provided the dentist studies the radiograms returned to him, for it is bet- 
ter to radiograph too many eases than too few. However, we cannot under- 
stand the professional ideals of the man who is willing to barter his patient 
by referring him to a commercial laboratory for the small fee which he 
obtains in the way of a commission. The profession must be a party to the 
splitting of fees or the commercial laboratory could not exist. 


A short time ago a radiographer ‘‘broadeasted’’ the information that 
a professional discount of 25 per cent would be allowed on all work referred. 
As a result of this ‘‘broadeasting,’’ he was called before the ethics committee 
of a society to explain his action. He presented evidence which proved that 
he had increased his practice over $900.00 the first month after ‘‘broadeast- 
ing’’ the information that a 25 per cent professional discount would be 
allowed. This fact, as regrettable as it was, proved that a large number of 
the dental profession were willing to accept the so-called ‘‘professional dis- 
eount.’’ The radiographer in question discontinued the paying of profes- 
sional discounts at the recommendation of the ethics committee, and the 
radiographic references were discontinued with the result that the business 
fell to the point of what it formerly was. The radiographer then informed 
the officers of the society that unless the men who were not paying commis- 
sions received some cooperation from the profession, by the society doing 
something to discontinue the practice of fee splitting, it would be impos- 
sible for men who did not give professional discounts to compete with the 
commercial laboratories as they are conducted. 

As it was impossible for the society to take any action which would 
accomplish the result asked for by the radiographer, he resigned from ‘the 
society, and we are informed that he is conducting his practice on a ‘‘pro- 
fessional discount basis.’’ This proves that the profession is a party to the 
act of fee splitting. 

The plan followed by some commercial laboratories is very unique and 
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makes it almost impossible to collect evidence against a man receiving com- 
missions. The plan followed by a certain x-ray laboratory is similar to that 
followed by several other concerns in large cities. This particular labora- 
tory mails out reference cards for the use of the dentist, upon which he 
writes the name of the patient referred, the tooth or teeth to be radiographed, 
the dentist’s name and address. There is nothing on this card which would 
‘indieate that the rad‘ographic laboratory would give a professional discount. 
These eards are printed in a certain color; the one we have before us is pink. 
Enclosed with these cards is a blue slip which states, ‘‘We shall be pleased 
to mail you about the first of each month 25 per cent on all work referred to 
‘us during the preceding month. Quality above all. ————— Laboratory. 
We advertise to the professional only.’’ Another slip contains the informa- 
tion that the laboratory is the largest in the world. There is certainly noth- 
ing backward about this concern because it is willing to admit its greatness. 
It is not necessary for a man referring a case to this laboratory to request 
a professional diszount, as has been proved by evidence which we have 
before us. It seems that the policy of the laboratory is to question every 
individual that comes in for a radiogram, as to who referred the case, or 
who does their dental work. If they give the name of any dentist having 
done work for them, from evidence which we have, the laboratory sends the 
dentist a 25 per cent discount regardless of whether or not the dentist referred 
the patient. 


We have before us a letter from this x-ray laboratory received by a 
prominent man in the dental profession which contains two of their pink 
reference ecards and a white slip upon which is printed the following state- 
ment: ‘‘This amount covers all cases referred to us up to the.29th of last 
month.’’ Enclosed in that letter was a check made out to the dentist 
dated May 29. The number of the check is 6,040 which indicates that they 
probably also have the facilities for writing the largest number of checks of 
any x-ray laboratory. in addition to being the largest in the world. The 
plan followed by this laboratory has one defect, that is, the sending out 
of cheeks. Other laboratories, we are told, are not so crude and do not in- 
criminate the dentist to any extent by causing him to endorse a check. 
Certain laboratories realize that dentists use postage stamps and mail them 
a certain number of stamps each month. It is very probable that those den- 
tists who. receive a large amount of ‘‘professional discount’’ are paid in 
eash each month, consequently all records of the transaction are lost. 

It is impossible to prevent these x-ray laboratories from paying com- 
missions. The only way they can be controlled is by educating the profes- 
sion to the point of realizing that every man who refers a patient to a com- 
mercial laboratory is not acting in the best interest of the profession and 
subjects his patient to questionable treatment, so far as professional serv- 
ice is concerned. However, the fact remains, that the dental profession 
contains a large number of men who are willing to accept professional 
discounts. 


We also find the situation is becoming more acute and uncontrollable 
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in such states as are advocating the licensing of radiographers who do not 
possess professional education. From evidence which has been brought 
to our attention it seems that the state of California is controlled by commer- 
cial radiographers to such an extent that they have proposed, and we be- 
lieve have passed, a bill creating a board for licensing commercial radiog- 
raphers. Such a bill gives them a standing and provides that they shall be 
taught certain things in regard to treating patients and making radiograms. 
Such a plan as this will not in any way eliminate the present difficulty that 
exists; it will simply give the commercial laboratories a greater prestige and 
allow them to continue the paying of commissions as they have done in the 
past. Any action which tends to license a radiographer who does not pos- 
sess a medical or dental degree will in no way eliminate the present unpro- 
fessional conduct of commercial laboratories, but will simply enable a group 
of men who possess educational requirements below that of a dentist or a 
physician to become a ‘‘parasite’’ on the public by rendering a service that 
is far inferior in the majority of cases because of lack of knowledge which 
is possessed by a better educated man. 


The Standard Dental Dictionary* 


HE Standard Dental Dictionary probably more nearly fulfills the fune- 
tion intended than anything we have at the present time. The editor 

did not attempt to make a collection of words that are preferable. He states 
that such terms as have been adopted by specialists in a certain branch 
should be given preference. This, however, does not cause him to eliminate 
other words which have obtained a foothold in dental literature. It is not 
the function of a dictionary to standardize terms, but to give the best pos- 
sible definition of such words as are employed by the men in a profession. 

The editor has consulted a large number of men in compiling the 
Standard Dictionary and has even followed the unusual course of allowing 
certain specialists to select a number of terms and definitions which have 
been arranged in the Appendix. Each man has been given credit for what 
he has contributed. Some of the definitions are rather. confusing, especially 
where two definitions are given for the same word, which have an entirely 
different meaning. For example: Premolar is defined as ‘‘a molar tooth 
in the first dentition; a bicuspid tooth.’? As a matter of scientific fact, a 
premolar is neither of the above definitions. Unfortunately in a man some 
of the premolars have two cusps, which has resulted in the bastard term 
bicuspid being used. The definition of a canine tooth does not follow true 
form. We hope in the second edition such errors will be eliminated. 

We find in using the dictionary that the supplement is rather confusing 
and a nuisance because we may attempt to locate a word in the general text 
and, not finding it, we are compelled to go back to the supplement and there 
possibly we may find the word defined. We hope in the second edition all 


*The Standard Dental Dictionary. Edited by Louis Ottofy, D.D.S., M.D., Published 
by Laird & Lee Inc., Chicago, IIl. 
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the material now contained in the supplement will be placed in the general 
text. It would also be an advantage to have some committee designate such 
terms as have preference over the other terms. Where a large number of 
terms are employed, each having a similar meaning, we can readily see that 
a dental student might become confused as to which would be the better 
term to employ. 

The book is bound, printed in clear type and is a good example of 
the lexicographer’s work. The editor and the publishers are to be congrat- 
ulated upon assembling such a complete set of dental terms in so short a 
time. Such criticism of the book as may be given, we believe will be prac- 
tically eliminated in the second edition. 
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ORTHODONTIC NEWS AND NOTES 


The New York Society of Orthodontists 


The next meeting of the New York Society of Orthodontists will 
be held Wednesday afternoon and evening, October 10, 1923, at the Hotel 


Vanderbilt. 
All ethical dentists interested in the practice of the specialty of ortho- 


dontia are cordially invited. 


News and Notes 


Dr. Joseph S. Nief announces the removal of his dental office to the 
Manhattan Building, 108-114 Bergenline Ave., Union Hill, N. J. 


Dr. Frederick W. Vaughn, 617 J. M. S. Building, South Bend, Indiana, 
announces that after July 1, 1923, his practice will be limited to orthodontia. 


Dr. Leo Winter announces the removal of his office to 140 West Fifty- 
eighth Street, New York City. 


Elizabeth E. Richardson, D.D.S., announces the removal of her office to 
401 Alta Vista Bldg., Berkeley, California. 


Dr. Frederick Bogue Noyes, and Dr. Burne Olin Sippy announce the 
removal of their offices to 1812 Peoples Trust and Savings Bank Bldg., 
30 North Michigan Ave., Chicago, Ill. Practice limited to orthodontia. 


Dr. Frank H. Harrison announces the removal of his office to 1407-9 
Amicable Bldg., Waco, Texas. Practice limited to orthodontia. 


Dr. Samuel J. Lewis announces the removal of his office from Kalama- 
z00, Mich., to 1329-35 David Whitney Bldg., Detroit, Mich. Practice lim- 
ited to orthodontia. 
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